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Signal Corps Photo 
Oil and its products continue, through tremendous American methods of locomotion and warfare. Shown here, on a re- 
production, to be poured into Allied motor vehicles on the mote Pacific island, trucks are unloading coral on a new 
far flung battle fronts of the world. The throbbing motors road. Mighty bulldozers came before the trucks, to cut the 
of American trucks, bulldozers, tanks and other vehicles design of the road through solid hillsides. In the foreground, 
are now heard in lands hitherto untouched by modern the blade of a bulldozer may be seen. 


Highlights in This Week’s NPN— 


P.1.W.C. Votes Down Attack on Anglo-American Oil Pact: Personal plea by PAW Ickes delays ac- 


tion on treaty; move puts responsibility on secretary to safeguard industry's rights. See Page 3 and 
Mr. Yocom's Column on Page 10. 


Technical Talks Feature N.L.G.I. Annual Meeting: President Oldacre emphasizes necessity of machine 
designers considering lubrication problems before equipment is built. See Page 22 





California Natural Gasoline Institute Told of State's Rising Output: Assured there will be no slump in 
West Coast demands after V-E day by PAW Section Chief Webber. Details on Page 25 





Ford Hints at New Engineering Ventures for Postwar Cars: Delayed by persistence of German forces, 
automobile production sky brightened by announcement of Ford Motor Co.'s postwar plans. See Page 26 
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ON TRANSFERS & DELIVERIES }) 


Regardless of whatever else may happen, this country faces a 
critical fuel shortage again this winter. Therefore it is more 
vically important than ever to curtail fuel losses and waste, all 
along the line, starting with transfer and delivery operations 
Consumers are being strongly urged to utilize every possible 
fuel-saving device available. In marketing operations Brodie 
Meters not only stop spillage and waste of precious fuel—they 
also prevent costly errors and conserve manpower, man hours 
and mileage. Likewise, by permitting deliveries to be more 
efficiently scheduled and thereby eliminating call-backs and 
back-hauls, Brodie Meters allow operators to make the most pro- 
ductive use of their time, equipment and product. Keep serving 


bv conserving with Brodie Meters. 
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Archimedes, the Greek, Pulls a Plug 


Archimedes was a smart old Greek . .. make no mistake about that. 
As we recall it, sometime around 250 B.C., Archimedes was taking 
top money as a mathematician, physicist and inventor. Discussing 
the power of the lever with a group of colleagues, he said, “Give me 
a long enough lever and a place to stand and I will move the world.” 


He never really did find the right place to stand. 


Not long ago, we found Archimedes (another guy, with a lot of 
brawn) and gave him a long, long lever with a wrench on the end. 
We wanted to test this “lever/room” idea (and had to get some 
Archimedes to do the thing right). ‘Pull that plug,” we told him, with 
something less than old Grecian elegance. 


Archimedes put the lever in the right place and pulled. He pawed 
up a lot of earth . . . and that was all he did move. His old lever 
wasn't working that day, he told us. 


No, Archimedes’ lever on a VISEGRIP Drum Closure just pulled 
the plug and flange tighter and tighter on the drum metal, itself. 
He made the seal on that drum more perfect than ever. 
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ISEGRIP Closures are pressed, really 
locked, into drums by a patented 
method that draws and shapes the 
drum metal so that the closures are 
imbedded, permanently. In operation, 
there is only one seal—on the drum 
metal. Assured conservation and pro- 
tection are built into drums that have 
ViseGrip Closures, the strongest and 
most leakproof parts of the drums. 
Every drum manufacturer and 
many can companies are equipped 
with Rieke dies and stocks of VISEGRIP 
fittings. They will build ViseGrip 
Closures into the drums and con- 
tainers on your orders. 


RIEKE METAL PRODUCTS CORPORATION 
Auburn, Indiana 


Please send me a copy of your full- 


sized catalogue, “VISEGRIP Drum 





Closures.” 
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AUSTIN — Ernest Thompson, member ich 
of the Texas Railroad Commission, . 
Howard P. Holmes .... warned here this week that the Anglo- cil 
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P.1.W.C. Votes Down Attack on Oil Pact After Plea by Ickes 


Four Days of Drama End in Victory for ‘Constructive’ Point of 
View; Policy Committee to State Objections in December 


By Herbert Yocom 
Chief, NPN Washington Bureau 


WASHINGTON—P.L.W.C. refused this 
week, after four days of excited maneu- 
vering, to go on record against ratifica- 
tion of the Anglo-American oil agreement 
and thereby averted, if perhaps temporar- 
ily, what had all the makings of an abrupt 
and irreparable break in the up to now 
friendly relations between the council 
and PAW Ickes. 

As it was, P.I.W.C. backed off from tak- 
ing a stand at this time only because of 
an earnest appeal from Mr. Ickes at his 
oratorical best that it do nothing that 
might make oil a political issue in the 
closing days of the presidential campaign. 

To Mr. Ickes, the council listened for 
25 minutes, by the clock. Then, after 
debating the question for nearly three 
hours more, it rejected 21 to 11 a reso- 
lution which would have done just the 
opposite of what the secretary wanted 
by condemning the treaty from start to 
finish as one which would open the door 
to federal control of the domestic oil in- 
dustry. (See Text of Resolution, page 44). 

Responding also to the suggestion of 
Mr. Ickes that it submit “specific” and 
“constructive” suggestions for amend- 
ment of the agreement, P.I.W.C. then in- 
structed its National Oil Policy Commit- 
tee “to continue to study the proposed 
treaty in all its phases, with efforts di- 
rected remedial 
features which might be incorporated.” 


toward determining 

Findings of the committee are to be 
reported at the Dec. 6 council meeting, 
ind from P.I.W.C. will be sent to Mr. 
Ickes for his consideration and, the coun- 
cil hopes, favorable action. 

While the PAW chieftain and cabinet 
officer thus wen out in his plea for delay, 
P.IL.W.C. members informed NPN that 
the vote by which. the anti-treaty reso- 
lution was rejected could not be con- 
‘trued as meaning that a majority of the 

yuincil favors the agreement as it now 
tands. On the contrary, they said, the 
ttitude of the council is overwhelmingly 
gainst the treaty in its present form and 
will be so shown when the policy com- 

\ittee’s report is brought up in December. 

Events Take Dramatic Turn 

Events which led to the showdown in 
P.I.W.C. and Ickes’ victory were moré 
iramatic than any yet experienced by the 

uncil in its nearly three years of exist- 
nee. Their chronology ran something 
ke this: 

SUNDAY, Oct. 22—The National Oil 
Policy Committee met in closed-door ses- 
ion at the Shoreham Hotel to discuss the 
reaty and to decide on a recommenda- 

n to the council. After long considera- 
sub-committee was appointed 
vith instructions to draw up a resolution 
| opposition to the treaty and to report 
ick on Monday. 

MONDAY, Oct. 23 — The sub-com- 
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mittee brought in the resolution reported 
on page 44. After reading through and 
agreeing to the language, section by sec- 
tion, some members thought the subject 
matter could be stated in shorter form 
and work was commenced on a so-called 
“short form” draft. 

At this point, Deputy PAW Davies ar- 
rived. PAW Ickes had heard what was 
going on in the committee, Mr. Davies 
is reported to have said, and didn’t like 
it one bit; in fact, he regarded it as an 
attempt to put him (Mr. Ickes) on the 
“political spot” and one which would 
cause him no end of embarrassment. Mr. 
Davies then proceeded to inform the com- 
mittee that he didn’t want anything to 
happen that would menace the fine rela- 
tionship that has prevailed up to now 
between the council and government. 


He went on that even though they 
hadn’t had to, Mr. Ickes and he had set 
up P.I.W.C. in the beginning in a desire 
to work co-operatively with the industry 
and for three years everything had gone 
along splendidly, so why upset the appie- 
cart now by condemning the treaty in a 
“destructive” fashion when the “con- 
structive” thing to do would be to come 
in with a statement of specific objections 
and suggestions for amendment. 


(Some of the Committee members’ 


have told NPN that they regarded this 
statement by the deputy administrator as 
a direct threat that P.I.W.C. would be 
dissolved by Mr. Ickes if it didn’t go along 
with him. They say they could read no 
other meaning into his remarks. Mr. 
Davies, however, says no, that he meant 
no such thing, either directly or indirectly; 
that he was arguing merely for a continu- 
ance of the friendly relations between 
council and government and suggesting 
what to him seemed the best course ). 
Mr. Davies’ statement apparently had 
little, if any effect, on the committee, for 
it went on about the work of perfecting 
the resolution as soon as he had left. In 


(Continued on p,. 44) 





Mellon Institute Had No 
Part in East Ohio Plant 


NPN News Bureau 

CLEVELAND—In the Oct. 25 is- 
sue of NPN, a report of an explosion 
at the East Ohio Gas Company’s 
liquefying plant here was reported. 
The article in question reported that 
the design of the plant, which went 
into operation in 1940, was carried 
out under direction of the Mellon In- 
stitute at Pittsburgh. 

Dr. W. A. Hamor, a member of the 
executive staff of the institute, told 
NPN this week that the institute had 
nothing whatever to do with the de- 
sign of the plant. 
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Hull Denies Oil Treaty 
Means Federal Control 


WASHINGTON — In letters to Con- 
gressional sources, Secretary of State 
Hull has entered a blanket denial to 
charges that the Anglo-American Oil 
Agreement would make the domestic 
industry subject to regulation by the pro- 
posed International Petroleum Commis- 
sion, NPN learned this week. 

Contents of the communications re- 
portedly were made known to P.I.W.C. 
in a general way at its meeting here last 
week, and “confidential” covies since 
then are said to have been sent to indi- 
vidual members. 

According to a_ reliable version of 
the Hull letters, while the secretary in- 
formed Congressmen that the joint com- 
mission would have no authority over 
the domestic industry, he pointed out 
also that recommendations made by the 
commission in its purely advisory ca- 
pacity could be made the subject of later 
action by the British and American Govy- 
ernments under regular prescribed con- 
stitutional procedures. In other words, 
recommendations of the commission 
could become binding upon the domes- 
tic industry if, after approval by the 
executive branch, they should  subse- 
quently be approved by the Congress, or 
be found to come within the authoriza- 
tion of existing law. 

As to the intent of this Government, 
Mr. Hull reportedly stated that it pro- 
poses to hew strictly to constitutional 
procedures, meaning by that that there 
will be no ignoring of the constitutional 
rights of the Congress to pass judg- 
ment on any recommendation of the 
commission which has no basis in ex- 
isting law or which conflicts with some 
law already on the statute books. 

Mr. Hull also wrote, it is understood, 
that in view of the above there is no 
foundation for believing that the agree- 
ment could be used to promote the or- 
ganization of a cartel, either through 
the medium of fixing prices or by allocat- 
ing markets. Any recommendations hav- 
ing that effect, he is said to have point- 
ed out, would run counter to the anti- 
trust laws and therefore would have to 
pass Congressional muster. 











Universal Oil Products 
Trust Is Set Up 
For Chemical Society 


NPN News Bureau 

NEW YORK — Announcement that a 
trust has been established in which the 
Guaranty Trust Co. of New York be- 
comes trustee of securities of the Uni- 
versal Oil Products Co. of Chicago for 
the benefit of the American Chemical 
Society came this week from Dr. Thomas 
Midgley, Jr., president of the society. 

The trust is known as the Petroleum 
Research Fund, and was set up to ad- 
minister the gift, which was made by a 
group of oil companies owning securities 
in Universal, one of the leading research 
and development enterprises in the na- 
tion. Management and operation of Uni- 
versal is to be under direction of a board 
of directors, which will be appointed by 
Guaranty. 

“The net profit from the Universal Oil 
Products Co. will flow to the American 
Chemical Society to be used for pur- 
poses of research in the petroleum and 
natural gas field,” Dr. Midgley said. 

“The Society will have no obligation 
insofar as the management of Universal 
Oil Products Co. is concerned. The So- 
ciety, on the other hand, will have ab- 
solute discretion in the matter of selec- 
ting the research projects. The Society 
can withdraw at any time it feels that it 
should not act further and it can then 
disclaim any interest in the trust.” 

The donors are Shell Oil Co., Inc.; 
Standard Oil Co. of California; Standard 
Oil Co. (Indiana); Standard Oil Co. 
(New Jersey); The Texas Co. and N. V. 
de Bataafsche Petroleum Maatschappij. 

The donor companies made known 
their purpose to relinquish their holdings 
of securities of Universal Oil Products 
Co. for the benefit of the Society at the 
108th national meeting of the Society in 
New York on Sept. 13. At that time 
they offered to give all their securities 
of the company to the Society. Direc- 
tors of the Society accepted the offer in 
principle, and appointed a committee to 
work out the details. The negotiations 
culminated in the agreement creating 
Petroleum Research Fund. 





Sinclair's Two-Day Conference 
Produces Postwar Program 


NPN News Bureau 

CHICAGO—With the postwar motto 
of “Better Products and Better Service,” 
Sinclair Oil Corporation held a two-day 
conference at the Knickerbocker Hotel 
here Oct. 24-25 at which a complete 
program for meeting postwar production 
and marketing problems was presented. 
One phase of future plans is the ar- 
rangement between Sinclair and Good- 
year Tire & Rubber Co., whereby tires, 
batteries, accessories and household 
merchandise will be made available to 
supplement gasoline, oil and servicing 
business of Sinclair dealers. The com- 
pany also has a program to enable deal- 
ers to expand into complete automotive 


4 . 


accessory line and saleable car and home 
appliances. 

H. F. Sinclair, president of the com- 
pany, in a message to the conference, 
warned that the business position won by 
the company is merely a beachhead for 
further advances in the future and point- 
ed out that what has already been gained 
should be held on to and made bigger 
and better. 

C. A. Stutzman explained the com- 
pany’s cooperative advertising plan 
which enables Sinclair commission agents 
to tie in with company programs for 
their own and their dealer’s benefit while 
the idea of national advertising promot- 
ing the dealer’s business wus _ illus- 
trated by S. M. Morey, of Hixson-O’Don- 
ell Agency. 





Says Oil Industry Has Postwar 
Place For Small Business 


Special to NPN 

CHARLESTON, W. VA.—In the fall 
of every fourth year the small business 
man becomes a hero. He becomes the 
studied object of very flattering atten- 
tion. Fortunately industry has and must 
have a deep interest in the small bus- 
iness man, not only in the fall of every 
fourth year, but during every month of 
every year. 

These remarks by A. Clarke Bedford, 
vice president of Standard Oil Co. (N. J.) 
at the seventh annual convention of the 
West Virginia Petroleum Assn. here on 
Oct. 11, summed up Mr. Bedford’s dis- 
cussion of the place of the small bus- 
iness man in the oil industry after the 
war. 

“When I use the term ‘small business 
man’ I am using an accepted term, not 
in a belittling sense in any way. Many 
so called ‘small business men’ operate 
very substantial interests and have re- 
sponsibilities to many stockholders. I use 
the term in the generally accepted sense 
to distinguish from the large integrated 
corporations,” Mr. Bedford said. 


Small Business Indispensable 


Mr. Bedford said that at this time 
there is a great deal of talk, pro and 
con, about the indispensable man, and 
being a free people each of us has the 
right to his own opinion. 

“However,” he said, “there can be no 





Warren Platt's Article 
Delayed in War Area 


NPN News Bureau 
CLEVELAND—Warren C. Platt, 
editor of NPN, is still gathering facts 
about the story of oil and oil men at 
war in Europe. Because of the diffi- 
culties associated with his work on 
the war fronts, as well as the uncer- 
tainty of transmitting them, NPN has 
been aware that Mr. Platt’s articles 
could not always run consecutively. 
Some of his articles which NPN is 
certain are “in the mill” had not 
reached the editorial offices at press 
time. NPN hopes they will be avail- 
able for the next issue. 











controversy whatever over the fact that 
the small business man is indispensable 
to industry—and hence to the national 
welfare—and that industry by the same 
token is indispensable to him. Such a 
union of interests, fully understood and 
developed, is bound to prove of ines- 
timable value to all concerned.” 

Karl M. Richards, manager of the field 
service department of the Automobile 
Manufacturers Assn., spoke on “The Last 
Battle With the Axis.” Mr. Richards 
said that we are now approaching a 
period when we must think of reconver- 
sion. He asserted that the issues are 
clouded, and that there is confusion in 
thinking. He said that the last battle 
with the Axis will be fought after the 
military victory has been won. If we 
are to win this last battle, he said, we 
must have the same national unity that 
we have had during the military con- 
flict, otherwise we can disrupt our so- 
cial and economic structure through un- 
necessary unemployment. 

Dave S. Frank, supervisor of the Pure 
Oil Co., Cabin Creek, W. Va., was 
elected new president of the Association, 
succeeding John W. Wright, Elk Refin- 
ing Co., Charleston, W. Va., who has 
held that office for two years. Francis 
C. Farley was reelected as executive sec- 
retary. 








Says West Edmond Crude Line 
To Be Ready in 3 Weeks 


NPN News Bureau 

CLEVELAND—Immediately —_follow- 
ing WPB’s approval of application of 
Sohio and Phillips last week for per- 
mission to build a crude line from West 
Edmund, Okla. to Oklahoma City, con- 
tract for the work was let to two con- 
tractors. 

The 8-inch second hand pipe to be 
used on the job is already on the ground, 
the right of way completed, and work 
started, Sohio officials report. 

The line, approximately 18 miles long, 
with an initial capacity of 30,000 b/d and 
ultimate capacity of 40-45,000 b/d, is 
expected to be in operation within three 
or four weeks. Production in the field al- 
ready exceeds the present pipe line ca- 
pacity, and every possible effort is being 
made to expedite th completion of the 
line. 





Resigns PAW Transport Post 


NPN News Bureau 

WASHINGTON—Oct. 29 was the last 
day at PAW for Walter R. Lange, as- 
sistant director of transportation in 
charge of the tanker and waterways sec- 
tions, who is returning to his old post 
with Standard Vacuum as assistant man 
ager of the marine department. 

Lange has been with government for 
the past 31 months, starting as execu- 
tive secretary of the petroleum suppl) 
and distribution board. No successor 
has been selected. 
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California Natural Gasoline Assn. 


a 
“ff 


Here are shown officials of the California Natural Gasoline 
Assn., at that organization’s fall meeting last week. at the 
Biltmore Hotel, Los Angeles. Left to right: Geo. L. Tyler, 
secretary: C. D. Gard, Union Oil Co., president: M. L. Arnold, 


OPA Orders Dealers To List 
All 1942 Cars for Sale 


NPN News Bureau 
WASHINGTON — Amending auto- 
mobile rationing regulations to aid cer- 
tificate holders in finding cars, OPA this 
week announced that from now on, all 
1utomobile dealers must post lists of 
their current inventory of 1942 cars held 
for sale. 
Each 1942 car must be listed by make, 
body type, serial number and engine 
number and whether new or used, OPA 
iid. Dealers having no 1942 cars for 
sale must post notice to this effect. 
Other decisions altering automobile ra- 
tioning rules of OPA were as follows: 
Validity period of car ration certificates 
was extended from 15 to 60 days, certifi- 
ites valid on Nov. 3 remaining valid 
through Nov. 30. Those issued on and 
fter Nov. 4 will be valid for 60 days. 
All certificates expire at the end of their 
ilidity period and are not renewable. 
Certificate holders unable to find a new 
ir for sale were advised to write to 
OPA, Inventory and Control Branch, 
Empire State Building, New York 1, 
N. Y. 
At the same time, OPA ruled that no 
terations may now be made to any 
442 car held for sale unless prior per- 
ission is obtained from OPA in Wash- 
gton. Previously, such permission was 
eded only for alterations to two-door 
rd topped 1942 sedans held for sale. 
ie new regulation, OPA said, is expect- 
| to conserve more passenger cars for 
of essential users. 


OPA’s action extending the validity 
car ration certificates is necessary, it 
is explained, “because the stockpile of 
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(See page 25 for report on meeting) 


cars available for rationing is now under 
20,000, less than a normal pre-war two- 
day supply and with the supply of ra- 
tioned cars so short, many certificate 
holders were unable to find a suitable car 
within 15 days.” 





PAW Asks Better 'Gas' for 
Army at All Stations 


NPN News Bureau 

CHICAGO—Need for a_ better 
grade premium gasoline than has 
been generally available to jeeps, 
trucks and other military equipment 
at service stations throughout the 
country has been emphasized in a 
wire from PAW here to Dist. 2 re- 
finers. The directive it is understood 
is similar to ones also being sent out 
by the other four PAW district offices 
at the instance of PAW Refining Di- 
rector Frame in Washington. 

The wire directive to middle west- 
ern refiners was dated Oct. 27 and 
signed by C. H. Alberding, PAW Dist. 
2 refining director. It ordered that 
all premium grade gasoline manufac- 
tured must meet U. S. army specifica- 
tions 2-114-A, except that it shall be 
of 75 octane minimum as it is neces- 
sary that the armed forces be sup- 
plied with motor fuel of adequate 
uniform quality at all levels of dis- 
tribution down to service stations 
throughout the continental United 
States. 

Refiners on whom the order may 
work undue hardship or who are un- 
able to meet the requirements, may 
apply for exceptions, Mr. Alberding 
said. 














Holds Fall Meeting 


~ 


Richfield Oil Corp., vice president: H. A. Dresser, Fluor Corp. 
Ltd., chairman registration committee; H. P. Saueressig, 
Southern California Gas Co., general fall meeting chairman; 
R. R. Crippen, The Texas Co., chairman, house committee. 


ODT Warns Truck Operators 
To Prepare for Winter 


NPN News Bureau 

CHICAGO — ODT Chicago district 
office has urged intelligent maintenance 
action at once in preparing truck equip- 
ment for winter. Frank T. Corcoran, 
district ODT manager, pointed out that 
bearings of all types as well as gears are 
critical replacement parts and declared 
that operators failing to use proper win- 
ter lubricants are contributing to prema- 
ture vehicle failures. 

Glenn Johnson, chairman of Chicago 
District Maintenance Advisory Commit- 
tee, warned that anti-freeze is far from 
plentiful, adding that there is less avail- 
able for civilian use this year than last 
and many operators will find it necessary 
to go back to the old fashioned “daily 
water drain system.” 





Asks Rehearing on 1931 Sale 
Of Texas School Lands 


Special to NPN 

AUSTIN, Tex.—The state of Texas is 
not satisfied with a Supreme Court rul- 
ing validating the sale of oil producing 
state school lands more than a decade 
ago, and has asked for a rehearing. 

The state maintains that public school 
lands were sold by the Texas land com- 
missioner in 1931 which were within five 
miles of a produciag oil well (Stanolind) 
in Brazoria County. State statutes re- 
strict sales at that distance from a pro- 
ducer and such state lands are for lease 
only. 

The Galveston Court of Civil Appeals 
ruled acainst the state’s attempt to re- 
cover the lands, and the Supreme Court 
refused to grant a writ of error. 
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Bruceton, Pa., to Get 
Synthetic Fuel Lab 


NPN News Bureau 

WASHINGTON — Interior Secretary 
Ickes this week announced plans for con- 
struction of a synthetic liquid fuels re- 
search and development laboratory by the 
Bureau of Mines at Bruceton, Pa., south 
of Pittsburgh, following a conference 
here at which the bureau’s long-range 
study of producing gasoline and other 
essential fuels from coal and oil shale was 
discussed. 

The laboratory and other facilities, 
comprising three large buildings, each 
three stories high, a power house, and 
several smaller service buildings, all cov- 
ering about 7 acres, should be ready for 
occupancy by fall of 1945, Mr. Ickes 
said, 

The secretary emphasized that the 
laboratory, to be known officially as the 
“research and development laboratory 
for synthetic liquid fuels,” should not be 
confused with demonstration plants to 
be built later. 

The laboratory, the announcement 
stated, will work out) “kinks” in various 
processes to be studied and serve these 
two purposes: (1) reduce the cost of con- 
structing larger-size demonstration plants, 
and (2) improve methods of producing 
liquid fuels from coal so that demonstra- 
tion plants will be most modern that can 
be built and operated. 

“Our demonstration plants, which will 
be built later,” said Bureau of Mines Di- 
rector Sayers, “are to embody the new 
and improved methods worked out in 
the Bruceton Laboratory. Improvements 
in the demonstration plants to give in- 
dustry the ‘know how’ on synthetic liquid 
fuel techniques will be based on tested 
ideas, methods, equipment—which come 
from the laboratory.” 

Among those who participated in last 
week's policy-forming conference, were 
Dr. H. H. Storch, who will head the 
Bruceton Laboratory; Assistant Interior 
Secretary Michael Straus; William B. 
Heroy, director of PAW’s Foreign Divi- 
sion; PAW Assistant Deputy Administra- 
tor Bruce Brown; W. E. Wrather, director 
of the Geological Survey. 


6 





Department of Agriculture Predicts Continued 


Increase in Use of Farm Machinery in ‘45 


TABLE | 
ESTIMATED NUMBER OF SPECIFIED MACHINES ON UNITED STATES FARMS, 1942-19-45 


Jan. 1, ’42 


Kind of Machines (in 1000’s) 


Farm tractors 1,844.0 
Combines (all sizes) 264.3 
Corn pickers 129.9 
Windrow pickup balers 25.0 


NPN News Bureau 
WASHINGTON—Department of Agri- 
culture officials predict that 10% more 
farm machines will be in operation in 
1945 than there were in 1942 and that 
their gasoline consumption will _ total 
about one billion gallons—approximately 
the same as this year—if the 1945 season 
comes before V-E Day. 
It is pointed out that the average 
tractor today consumes more than 700 





gal. of gasoline a year as compared with 
only 600 gal. annually in 1942. Increased 
production requirements coupled with 
farm labor shortage have compelled 
farmers to use each machine much more 
extensively in the past year. As a result, 
there will be a demand for repair parts 
and tires far above that of peacetime 
years and considerably above that of 
1944, to keep farm vehicles in use in 
1945, 

Steady increase in production of farm 
machinery is revealed in the figures of 
the Department of Agriculture (see 
Table I above) but it is pointed out that 
wartime farm demand for these machines 
still far exceeds supply, and will con- 
tinue to do so in 1945. 

Figures of the Public Roads Administra- 
tion, compiling returns from 21 states 
which made estimates of the amount of 
gasoline consumed for agricultural (non- 


% Increase, 
Jan. 1, °45 


Jan. 1,’43 Jan. 1,744 Jan. 1,°45 over 
(in 1000’s) (in 1000's) (in 1000’s) Jan. 1, 42 
1,906 1,953 2,065.3 12 
296 310 326.4 24 
140 147 168.9 50 
31 33 37.5 30 


highway) use, showed substantial in- 
creases in the Midwest and in Texas 
But some states—such as Maine, Massa- 
chusetts, and Washington—now using 
more gasoline for industrial and com- 
mercial purposes, used less for farm ma- 
chines in 1943 than in 1940. 


is follows: 
TABLE Il 


AGRICULTURAL (Nonhighway) USE OF 
MOTOR FUEL in 1940 and in 1943 


The figures are 


Agricultural 
Use (1940) 
gallons (in 


Agricultural 
Use (1943) 
gallons (in 


State thousands) thousands) 
Arizona 5,769 4,832 
Colorado 29.474 24,285 
Delaware 1,778 2.015 
Illinois 83,114 111,286 
Maine 2.516 1,702 
Maryland 10,223 10,982 
Massachusetts 2,050 1,304 
Michigan 31,579 $5,560 
Minnesota 61,475 81,104 
Missouri 30,672 35,184 
Montana 18,703 23,049 
Nevada 562 626 
New Hampshire 687 388 
New Jersey 6,770 5,894 
New York 23,886 29,122 
Oregon 14,242 13,697 
South Dakota 28,447 34,123 
Texas l 41,180 173,767 
Washington 11,432 11,118 
West Virginia 1,322 1,434 
Wisconsin 29,765 50,445 





Announce Rules for Civilian Plane ‘Gas’ Sales 


NPN News Bureau 

WASHINGTON—OPA this week an- 
nounced new ration banking rules which 
must be followed by dealers who will 
start selling civilian aviation gasoline 
under regulations recently set up by the 
Civil Aeronautics Administration. 

Effective Nov. 1 no ration coupons, 
or other ration currency, will be required 
fer transters of aviation gasoline to the 
fuel tanks of aircraft or aircraft engine 
test stands by “retail vendors.” 

Instead, retail vendors of this gasoline 
will sell their product under rules of 
CAA. However, since no ration evidences 
will be required for retail transfers of 
aviation gasoline, made directly into the 
fuel tank of an aircraft engine, a system 
of ration banking controls will be insti 
tuted by OPA to record the flow of 
aviation gasoline evidence. 

OPA rationing boards will no longer 
issue rations for aviation use, and any 
rations outstanding on Nov. 1, and which 
were issued for this use, expire and must 
be surrendered to the rationing boards 

Although ration evidences will not be 


required for transfers of aviation gasoline 
made -directly into airplane or test stand 
fuel tanks, evidences will be required for 
bulk transfers made for replenishment of 
a retail vendor’s supplies or made to a 
bulk consumer. 


Will Receive Ration Check 


A retail vendor or bulk consumer will 


receive evidences for this purpose in the 


form of a ration check from CAA for 
the amount of aviation gasoline that 
CAA allocates to him. 

Specifically the procedure provides 

1. A person engaged in the sale of 
aviation gasoline to consumers at an 
airport designated by CAA is regarded 
He is not a dealer 
or distributor under the gasoline ration 


as a “retail vendor.” 


ing regulations with respect to the stor- 
age facilities which he has as a retail 
vendor or bulk consumer of aviation 
gasoline. 

2. The facilities which he uses as a 
retail vendor or bulk consumer of avi- 
ation gasoline can no longer be included 
in his registered storage capacity. There- 
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re, a person who is both a gasoline 
aler or intermediate distributor and 
retail vendor will have to re-register 
s gasoline facilities with his local board 
cause of a decrease in storage capac- 
(Another form R-545 showing the 
decreased storage facilities will have to 
be filed with his board before any trans- 
fer of gasoline may be made after Oct. 
When the dealer or distributor re- 
gisters his storage facilities he must 
wrender to his ration board ration 
idences equal to the amount of the 
filled portion of his gasoline storage 
pacity devoted to aviation gasoline. 
\is amount should be figured as of the 
se of business on Oct. 31. 
3. A person who is registered as a 
dealer in aviation gasoline and on Nov. 
a retail vendor only, must 
surrender to his board his registration 
certification and ration evidences in the 
mount of his registered storage capacity 
the same manner as a dealer who is 
ceasing to do business except that he 
vill not surrender evidences for the avi- 


bec omes 


< 


con gasoline on hand. 


Required for Bulk Transfers 


1, Although ration evidences are not 
required for transfers of aviation gasoline 
made directly into fuel tanks of aircraft 
or aircraft engines, they are required for 
bulk transfers made for replenishment of 

retail vendor’s supplies or made to a 
bulk consumer. 

\ retail vendor or bulk consumer of 
aviation gasoline will receive ration evi- 
dences for this purpose in the form of 
a ration check from CAA for the amount 
of aviation gasoline allocated to him by 
CAA. Such a check must be deposited in 
a separate ration bank account which 
the retail vendor or bulk consumer will 
open for this allocation. Thereafter, ra- 
tion checks must be issued against his 
aviation gasoline bank account by the 
retail vendor or bulk consumer to _ his 
supplier for bulk deliveries of aviation 
gasoline made to him (other than trans- 
fers made direct into the tanks of air- 
craft or aircraft engine test stands. ) 

5. Gasoline obtained by means of an 
illocation by CAA may be used only 

an aircraft engine or transferred only 
into the fuel tanks of an aircraft or air- 
craft engine test stand. 





OPA Needs Investigators 
In Three Regions 
NPN News Bureau 
WASHINGTON—Supervisors and _ as- 
tant investigators are still needed by 
the Fuel and Durable Goods Unit of 
OPA in the Cleveland, Atlanta, and 
Dallas regions. Salaries range from $3100 
to $4400. 
Supervising investigators should have 
ficient accounting experience to be 
e to make reliable investigations and 
orts on price regulation compliance. 
ey must also be able to supervise such 
reports made by assistant investigators. 
Those interested may obtain further 
rmation from the U. S. Civil Service 
Commission for OPA in either Cleveland, 
Atlanta or Dallas. 
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Stripper Well Subsidy Plan Extended by OPA 
To Include High Cost Production Pools 


NPN News Bureau 

WASHINGTON—OPA this week ex- 
tended the stripper well subsidy plan so 
that high-cost pools with average daily 
production per well of nine bbls. or more 
can qualify for increases up to 35 cents 
per bbl. 

Extension was made subject to meeting 
of following two conditions laid down by 
Economic Stabilizer Vinson at time pre- 
mium payment plan was announced last 
July: (A) Because of certain high cost 
factors the ceiling price of a particular 
pool is below the average cost of pro- 
duction, and (B) the cost of production 
is not out of proportion to the output 
obtainable. 

Pools already under plan on basis of 
average daily production of less than 
nine bbls. per well are not eligible to 
apply for increases under high-cost pro- 
visions, OPA emphasized. 

Announcing its action, OPA said both 
the procedure to be followed by pro- 
ducers in applying for increases under 
the high-cost tactors and the principles 
under which OPA will determine if the 
pools qualify, were worked out in con- 
sultation with industry in an effort to 
arrive at most practicable basis for taking 
care of high-cost pools. Stripper well 
industry advisory committee will assist 
OPA in putting the program into effect. 

In brief, procedure a producer should 
follow if he believes a pool in which he 
operates may qualify for an increase in 
ceiling price under today’s extension, and 


the steps which OPA will take in process- 
ing his application, follow: 

1. Producer should write the Petro- 
leum Price Branch, OPA, Washington 25, 
D. C., giving name and exact location 
of pool which he wishes to qualify for 
a premium price adjustment. 

2. OPA will notify the appropriate 
stripper well industry advisory committee 
of the name and location of the pool. 
In turn, the committee will ascertain the 
names and addresses of all producers in 
the pool. The committee will then send 
OPA a list of such producers and will 
forward copies of an OPA cost form to 
each producer. Copies of this new form 
will be mailed to all the stripper well 
industry advisory committees in the first 
week of November. 

3. All producers should complete the 
cost form sent them by the committee at 
the earliest possible time and forward one 
copy to the Petroleum Price Branch, 
OPA, Washington 25, D. C. 


Subject to Written Order 


4. If any producer is not clear with 
respect to any requirements of the cost 
form, he should contact his industry ad- 
visory committee. Names and addresses 
of committee members will be attached 
to the cost form when it is sent to him. 

5. After the cost forms are summarized 
by the Petroleum Price Branch, each 
producer within the pool and the mem- 
bers of the stripper well industry advisory 
committee concerned will be notified of 





Filling Up at a New Guinea 








Prvt. Arthur Lewis fills a jeep with gasoline while a native works the pump. 
This photo was snapped somewhere in New Guinea 


‘Service Station’ 


Signal Corns Phote 












the action to be taken, and the basis for 
it. 


6. Where increases are made, they will 
be incorporated into the crude oil regu- 
lation by written order and made effec- 
tive on the first day of the month follow- 
ing the month in which it was determined 
that the application should be granted. 


Announcement pointed out that be- 
cause of the difficulties in developing 
satisfactory information on overhead costs 
and capital expenditures for a pool, 
agreement was reached by OPA and the 
industry to use a flat figure of 60 cents 
per barrel as total amount of such items 
for any pool applying for an increase in 
ceiling price on the high cost basis. 

OPA will figure the average direct 
operating costs other than those covered 
by the flat 60 cent figure from informa- 
tion given in the cost forms filed by pro- 
ducers. These forms call for information 
on income from sales of oil and gas, 
direct operating costs, production, and 
number of wells. The form requires this 


information by quarters for the four 
calendar quarters preceding application. 

Amount of increase to be granted any 
pool will be the amount by which the 
sum of average direct operating costs 
of all producers in the same pool in the 
last quarter for which costs are sub- 
mitted and 60 cents per barrel exceeds 
the existing maximum price of the pool. 

In no case, however, will an adjust- 
ment be made unless direct operating 
costs are at least equal to one-third of the 
existing maximum prices before adjust- 
ment. Adjustments will be computed to 
the nearest cent per barrel. OPA gave fol- 
lowing example: 








Daily Total Direct 

Production Operating 
Producer in Barrels Costs 
A (20 Leases) ...... 1,800 $1,300 
B (5 See) occas 500 400 
C (9 Leases) 900 700 
3,200 $2,400 


Average Direct Operating Costs per bbl. $ .75 
Allowance for All Other Costs 
Total Costs per bbl. .... . Bes 
Existing Maximum Price per bbl. 

Amount of Premium Price Increase 





Links U. S. World Oil Trade to Air Transport 


NPN News Bureau 
WASHINGTON—Postwar activities of 
the American oil industry in developing 
new petroleum resources, refineries and 
markets in foreign lands will be linked 
firmly with the expansion of American 
air transport into international fields, 
Orville Harden, vice president and a 
director of Standard Oil Co. (N. J.) told 
the Civil Aeronautics Board this week. 
In a statement read to the aeronautics 
board by Henry E. Bedford, advisor on 
foreign affairs to the company’s board of 
directors, Mr. Harden said: 

“The job of having plenty of oil, and 
specifically aviation products, available 
at points throughout the world where we 
may want to use them cannot be done 
overnight in response to a sudden crisis. 
To have such supplies of oil products 
available requires an active world-wide 
oil business with established sources and 
sustained outlets. World-wide American 
aviation activity will be an important 
element in the development and main- 
tenance of such facilities at strategic 
points throughout the world.” 


Over Billion Invested 


Recalling that direct investment of 
United States capital in foreign oil oper- 
ations amounted to $1,250,000,000 just 
prior to the outbreak of World War IIl— 
about one-fifth of total American direct 
investment abroad—Mr. Harden asserted 
that this “far-flung and varied industry” 
must have the most extensive system of 
communication and transport available. 

“The magnitude of the job American 
oil men have done in marketing oil 
abroad,” he added, “is evident from the 
fact that in 1938, the last full peacetime 
year, some 44%, nearly one-half of all 
foreign .oil consumption outside Russia 
was supplied by Americans, either by ex- 
port from this country or from their oil 
production abroad. This far exceeds the 
share of any other nation. 

“The oil companies of this nation want 


to continue to supply products to the 
world aviation market and to expand their 
business in this important and growing 
field. Their opportunity to do so will be 
enhanced in proportion to the degree that 
world airlines are owned and operated 
by Americans.” 





Army Plans for Disposal 
Of Surplus Fuels, Lubes 





Major G, H. Schoenbaum 


NPN News Bureau 


WASHINGTON — Army Fuels and 
Lubricants Division has organized a De- 
mobilization Branch, with Major George 
H. Schoenbaum, former Jersey Stand- 
ard Engineer, in charge, NPN learned 
this week. 

Job of the branch is to plan for orderly 
distribution of surplus fuels and lubes, 
if any, which might become available 
after end of German and Pacific Wars. 


P.1.W.C.'s Chairman 
Commends Record 
Of Oil Statisticians 


NPN News Bureai 
WASHINGTON—Industry recognitio 
for a job well done came officially thi 
week for that small group of technica! 
and statistical men known as the Work 
ing Subcommittee of P.I.W.C.’s Commit 
tee on Petroleum Economics. 

Reporting the accomplishments of th« 
subcommittee to P.I.W.C., Chairmar 
Robert E. Wilson of the main committe« 
told P.I.W.C. that “the extent and im- 
portance of the subcommittee’s work has 
not been appreciated by the industry 
generally,” despite the fact that the 17- 
man working group has issued 16 reports 
and assisted the main committee in com- 
piling 25 reports. 

When first organized under chairman 
ship of S. P. Coleman, early in 1942, the 
subcommittee filed monthly reports cover- 
ing detailed supply and demand and in 
ventory summaries for every PAW district 
in the United States and for the country 
as a whole. Later, when regulations re 
stricted certain types of information on 
petroleum, the group distributed quarter- 
ly reports to the Council and others quali- 
fied by PAW. 

The restricted reports included statis- 
tical information on refinery operations, 
inter-district shipments, crude oil and 
product production and inventories, in- 
cluding forecasts up to 15 months ahead. 

The subcommittee, which has offices at 
50 W. 50th Street, New York City and a 
staff averaging six persons including the 
present chairman, Fred Van Covern, also 
issues regular interim report under guid- 
ance of the chairman’s working staff and 
in cooperation with P.I.W.C. membership 
throughout the nation. 


Weekly Report Issued 


Current highlight of the New York 
staff’s duties is compilation and issuance, 
to a restricted list of PAW members, of 
a “supply and demand” statement by dis- 
tricts and the U.S. as a whole. Issued 
weekly, the report shows crude oil pro- 
duction, runs to stills, product produc- 
tion, inter-district shipments of crude and 
products, inventories of crude and prod- 
ucts and other transportation items. 

The guiding principle of the subcom- 
mittee in preparing its reports on supply 
and demand, according to Mr. Wilson, 
is the “maximum economy of transporta- 
tion, steel and manpower and in all of its 
deliberations these principles were ad- 
hered to.” 

Aside from its regular supply and de 
mand forecasts, the subcommittee has 
collected figures and reports indicating 
maximum efficient rate of crude oil pro- 
duction in each producing state, as well 
as the necessary working stocks of crud 
oil and products in each PAW district 
Another committee report was a graphica! 
summary of the industry’s developmen! 
and its contribution to the country: 
peace-time economy between the end o! 
World War I and the beginning of World 
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NOVEMBER 1, 


War II, and of its great responsibilities in 
providing huge supplies of petroleum and 
petroleum products to our fighting forces 
now. 

“The industry owes a great deal,” Mr. 
Wilson concluded, “to the painstaking 
and expert work of this group of tech- 
nical and statistical men who have been 
too much in the background.” 





Army Asks Industry Bids 
On Engine Oil Needs 
For Six Month Period 


NPN News Bureau 

WASHINGTON—The War Depart- 
ment’s Fuels and Lubricants Division is 
now soliciting bids from oil companies on 
its requirements of engine oil, U. S. Army 
Specification 2-104B, Amendment No. 2, 
for the period from Jan. 1 to June 30, 
1945. 

In a letter to prospective bidders, F & 
L. Division states that bids are solicited 
on a basis that acceptance of the offer to 
furnish any of the needed engine oil will 
bind bidder to enter into formal contract 
(U. S. War Department Contract Form 
No. 1). 

The letter details container specifica- 
tions and how they shall be marked and 
advises that: 

1. Contractor, when necessary will 
make application to F & L Division’s 
operations branch for priority certificates 
for containers, covering initial inventory 
of 60 days only, after which period certi- 
ficates will be furnished by ordering in- 
stallations. 

2. Preliminary inspection will be made 
at contractor's refineries to determine if 
product meets applicable specifications; 
final inspection and acceptance to be 
made at destination. 

3. All deliveries must be accomplished 
or delivered to common carrier within 
state of final destination within 48 hours 
ifter receipt of government order. 

Enclosed with division’s letter are: 

1) form upon which, or similar to 
which, quotations should be made; (2) 
table showing grades and amounts for 
respective states (not available for publi- 
cation), and (3) requirements dealing 
with container markings. 

All replies must be postmarked on or 
before Nov. 10. Public opening of the 
bids will be held at 10 A.M., Nov. 15, 
in Room 2055, Temporary Building “B”, 
Second and T streets, $.W., Washington, 
D. C. Any bids qualifying the terms out- 
lined in the division’s letter, or covering 
iess than the jumber of grades required 

1 any state quoted on, will be rejected, 

nd no additions or deletions to the quo- 
tations will be accepted subsequent to 
the opening of the bids, it is stated. 

Interested companies which have not 

lready received the division’s solicitation, 
ited Oct. 16, should contact quarter- 
iaster general, attention Fuels and 
ubricants Division, Temporary Build- 
g “B” at address given above. 





1944 


Estimate of November Motor Fuel Need Declines 


NPN News Bureau 
WASHINGTON — The Bureau of 


Mines this week estimated that motor 
fuel demand will total 63,000,000 bbl. 
in November, or 3,000,000 bbl. less than 
forecast for October, but still 14.7% 
higher than the actual demand in No- 
vember 1943. 

On the basis of actual figures for July 
and August and current data for Sep- 
tember, Bureau reported, the total de- 
mand for motor fuel in the third quarter 
of this year is estimated at about 197,- 
000,000 bbl., a gain of almost 15% com- 
pared with the same period in 1943 and 
about 2% less than was forecast. Pres- 
ent forecast for the fourth quarter of 
1944 indicates a gain in total fuel de- 
mand of about 14% compared with the 
same period last year. 

The Bureau also forecast that about 
4,760,000 b/d of crude supply will be 
needed to meet market demand in No- 
vember—399,000 (9%) higher than the 
demand in November 1943. 


Demand Has Risen 


Reporting on the current situation, 
Bureau said daily average crude produc- 
tion and runs to stills during the four 
weeks Sept. 3 to Sept. 30 were about 
4,735,000 and 4,638,000 bbl., respec- 





Forecast 
November 1944 


DEMAND FOR MOTOR FUEL? 
Domestic demand 


tively. During that period, stocks of 
domestic crude dropped 15,000 b/d, 
indicating a demand for domestic crude 
of 4,750,000 b/d. 

Regarding the general situation, the 
Bureau said domestic crude demand has 
risen from an average of 4,478,000 b/d 
for the first quarter to 4,623,000 b/d 
in the second quarter, is estimated at 
4,720,000 b/d for the third quarter, and 
forecast at 4,760,000 b/d for the fourth 
quarter. 

These figures represent an estimate of 
about 4,645,000 b/d for the year, or a 
gain of 13% in 1944 compared with 
1943. A drop in stocks of domestic 
crude of about 5,500,000 bbl. occurred 
in both June and July and was followed 
by a slight gain in August and a small 
indicated reduction in September so that 
current production is almost equal to 
demand. 

Stocks of finished and unfinished gaso- 
line totaled 78,466,000 bbl. on Aug. 31, 
Bureau reported, or 7,407,000 bbl. more 
than on same date a year ago. While 
stocks were 10% greater than last year, 
total demand for gasoline showed a gain 
of 15% compared with August 1943, it 
was pointed out. 

Bureau’s summary of forecast for No- 
vember follows (figures in barrels): 


Actual 
November 1943 


Forecast 
October 1944 








ee eee oe ere 
EM ea gee -- Sh eee 63,000,000 66,000,000 54,935,000 
SUPPLY OF MOTOR FUEL 
Straight-run and cracked gasoline 
a Rr Re ee oO re 54,290,000 56,470.000 48,.885.000 
Natural gasoline used at refineries 6,010,000 5,930,000 5,166,000 
Total refinery production ; 60,300,000 62,400,000 54,051,000 
Other natural gasoline and imports ..... 1,900,000 2,100,000 1,638,000 
Increase in finished stocks 754,000 
Decrease in finished stocks 800,000 1,500,000 bak 
Available supply . 63,000,000 66,000,000 54,935,000 
CRUDE-OIL REQUIREMENTS: 
Percent yield of gasoline from crude 39.00 39.00 $8.65 
Refinery crude required 139,200,000 144,800,000 126,473,000 
Daily average 4,640,000 4,671,000 4,215,800 
Domestic crude runs 135,500,000 141,000,000 123,866,000 
Exports ; 
Fuel and losses 7,300,000 7,500,000 6,971,000 
Total demand for domestic crude 142,800,000 148,500,000 130,837,000 
Daily average 4,760,000 4,790,300 4 361 200 
Increase in domestic stocks oh aie ke 2,809,000 
Se SS. . 6 6 Seeks od nten bead SERED 133,646,000 


Daily Average 


4,454,900 


®*The term “Motor Fuel” as used in this report includes gasoline and naphtha used for all pur- 
poses, but does not include heavier distillates used in the operation of tractors or burned in Diesel 


engines. 





Hints Refinery Expansion Okay 
If Needed for War Effort 


NPN News Bureau 


WASHINGTON—Replying to Deputy 
PAW Davies’ request for a policy deci- 
sion on immediate authorization of $352,- 
000,000 refinery construction program 
(see NPN Oct. 11, p. 3) WPB Chairman 
Krug has informed Mr. Davies, in effect, 
that WPB will consider approving pro- 





jects which are war-supporting, even if 
justification has to be based on assump- 
tion of a long war. 

PAW however would have to recom- 
mend projects individually before WPB 
would grant priorities. 

It is understood that type of projects 
acceptable to WPB would include parti- 
cularly those designed to back-stop the 
aviation program; enable the refiners 
who convert from use of sweet to sour 
crudes, etc. 






PIPELINES—Ozews of the Industrys Problems 





Washington— 


WASHINGTON—Having won over 
P. I. W. C. to his point of view, which 
was to delay taking a stand with respect 
to the oil treaty, it now seems clearly 
up to Secretary Ickes ‘to reciprocate the 
industry’s evidence of good faith by ac- 
cording the 
sympathetic sort of 
consideration to the 
report that will 
presented to him at 
the Dec. 6 meeting. 

If he fails to do 
just that, then any- 
thing that 
thereafter will be of 
his 
he will 
for it. 

We write this ad- 
visedly, in the light 
which 
during the past week, strained relations 


most 


be 


occurs 


making— 
asked 


own 


have 





Mr. Yocom 


of events 


between the cabinet official and 
P. I. W. C. dangerously close to the 
breaking point. Mr. Ickes, and Mr. 


Ickes alone, staved off disaster by his 
Wednesday appearance before the coun- 
cil and his plea, which he put on a strict- 
ly personal basis, that the group do noth- 
ing at this time that might 
him politically. 

Pr. I. W.. C.,, by 
treaty resolution, secre- 
tary’s wish. Will 
the secretary, when, on Dec. 6, the coun- 
cil states its specific objections to the 
agreement and proposes amendments, ac- 


embar rass 


shelving the anti- 
respected the 


The question now is: 


The Next Move on Oil Pact Is Up to Mr. Ickes 


cord like respect to the wishes of the 
industry? 

The question is legitimate. On the 
basis of the record to date, in the opinion 
of some members of P. I. W. C., it is 
also one the answer to which none at 
this time can predict. 

That record up to now, these mem- 
bers feel, does not warrant an assump- 
tion that the industry recommendations, 
once given, will be adopted by the ad- 
ministration and incorporated in the 
agreement. They say that specific and 
detailed recommendations made in the 
formative stages of the treaty with the 
United Kingdom were largely ignored. 
Therefore, they are not optimistic that 
any that may now be suggested will re- 
ceive other than the same treatment. 

As to whether this attitude is justi- 
fied, the writer can only report what he 
has been told by two of the government 
men who had an important hand in the 
drafting of the agreement. 

One said that the fate of the industry- 
sponsored amendments, when submitted, 
will “depend on their nature.” The 
other stated that the industry sugges- 
tions would be adopted “if they aren’t 
inconsistent with the intent” of the agree- 
ment. 

Both made the point that the British 
will have to be consulted as to any re- 
visions, but that fact does not seem to 
us to present any complications, inas- 
much as the British unquestionably agree 
with the American industry view that 
this is a purely voluntary undertaking 


—By Herbert Yocon: 


and any new language that will emph 
size the voluntary nature of the agr 
ment should, therefore, be readily 
ceptable to them. 

In the final analysis, however, eve 
thing gets back to Secretary Ickes. 

If the industry has his support, tl 
agreement will revised in 
that it seeks. 

If Mr. Ickes doesn’t go along, th< 
the issue will become a subject of r 
controversy in congress and very likeli 


be the w 


result also in a permanent -upture 
government-industry relations. 
o o ed 


Bowles Will Help “A” Drivers First 


OPA estimates that with only 12,000 
b/d more gasoline, it could raise “B 
ceilings in Dists. 1 and 5 to 475 miles pe: 
month, the same as in other district 
that it would require 40,000 b/d to rais: 
ill “A” cards in the country from th: 
present unit value of 4 gals. to 5 gals., 
and that to raise “B” ceilings nationwid 
to 800 miles would require 150,000 b/d 

Thinking within OPA at the operating 
level is unanimous that, when the fuel 
is available, the first two steps should 
be to equalize “B” ceilings nationwid 
at 475 miles and follow that by raising 
From ther 
on, however, there is a difference of opin- 
ion as to what should happen next. 


the ceiling to 625 miles. 


Some believe that the third step 
(Continued on p. 43) 





Atlantic Coast— 


NEW YORK—Germany’s oil situation 
is now critical, but it is not yet desperate 
That is the composite opinion of sev- 
eral experts who know 


the continental 


situation thoroughly. It includes infor- 
mation gathered from men who have 
been in Germany 
since Pearl Harbor. 
It is much less opti- 
mistic, from the 


American viewpoint, 
than estimates made 
in mid-summer. It 
differs beliefs 
held in high 
military circles. 
Thus Maj. Gen 
James J. Doolittle 
recently estimated 
that Germany’s oil 
supply is down to 25 
per cent of its peak. 
Apparently, the general was thinking in 
terms of crude, however, rather than 
gasoline production. Private calculations 
here are that the loss of former terri- 
tories may have reduced the total pe- 
troleum supply of Germany by 40 


trom 


some 





Mr. Glassey 


per 


Germany’s Oil Situation Critical—Not Desperate 


cent, but the cut in gasoline supply has 
been only about 20 per cent. 

The discrepancy is explained by the 
fact that the the territories 
lost by the Nazis were crude oil from 
which only a small fraction was obtained 
in the form of gasoline. 

All the experts stress that accurate esti- 
mates are impossible, but they point out 
that the figures released for 
public consumption refer to total oil sup- 
ply. They are subject to widely differ- 
ent interpretations, depending on whether 
they relate to crude or synthetic pro- 
duction. In the former case, the figure 
should be reduced by 


sources in 


most of 


refining Josses— 
perhaps 10 per cent—and the gasoline 
vield at refineries should be computed at 
not more than an average of 27 per cent. 
Figures regarding synthetic oil produc- 
tion, on the other hand, should be con- 
sidered the actual output of the plant, 
and the yield of gasoline in this instance 
will be approximately 80 per cent of that 
output. 

All figures regarding gasoline substi- 
tutes, such as benzol and alcohol, should 
be interpreted as representing net pro- 


—By Frank P. S. Glassey 


duction of motor fuel. 
Rumania, Hungary, 
land, whose oil fields have been lost t 
the Reich, accounted for 40 per cent 
Germany’s total crude supply but onl) 
There 
been many calculations as to the amount 


Estonia and P 


one-fifth of her gasoline. have 
of destruction of German synthetic plants 
by bombings, but the best guess is that 
at most, one-half of synthetic capacit; 
has been eliminated. 

The four countries mentioned in 
preceding paragraph which have now 
been substantially occupied by Allie« 
forces produced for Germany betw 
60,000,000 -and 65,000,000 barrels 
crude a year, but of this only ab 
17,000,000 barrels emerged as gasolin 

While it that every thoroug 
bombing of a synthetic plant in Ge 
many destroys an establishment with 50 
its output in 
should not be forgotten that the wa1 
recently ceased to be a war of movem 
As the Nazi are forced back 
within their own borders, fuel req: 
ments for military transportation ar 


longer as great 


4] 


is true 


per cent of gasoline 


armies 


as they were—for 
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ample, during the long retreat from Rus- 
sia. If the war eventually became one 
of position, rather than movement, Ger- 
many could continue indefinitely, so far 
as oil and gasoline are concerned. 

Informed sources believe that Germany 
in recent months has been concentrating 
on high-pressure hydrogenation plants, 
which are presumably manufacturing 
high-test stock. For that reason, 
most recent Allied bombing missions have 
been directed against such plants. 

a bod 


base 


2 


More than two and a half years after 
the Japs overran Sumatra, a tale has come 
in of how an American oil company ex- 
ecutive rendered refineries useless to the 
enemy. 

Lloyd W. Elliott, manager of the So- 
cony-Vacuum refinery near Palembang, 


was warned by 
Feb. 14, 1942, that a Jap attack was 
imminent. Elliott had, as his defense 
force, just one company of Netherlands 
Indies Army troops, plus a few Sikhs and 
British Malayans. 

Jap transport planes were forced by 
ack-ack to drop their paratroops some 
distance from the refinery. The Nether- 
lands troops went into action and wiped 
out the entire invading force. But El- 
liott knew he had only a temporary res- 
pite. 

Word was brought of a main Japanese 
force moving up the Musi River in small 
boats. Elliott knew his small band could 
not hold out for long. He ordered the 
demolition plan into effect. 

Within an hour, 4000 refinery em- 
ployees were evacuated; in another hour, 


Dutch authorities on machine shops, delicate instruments and 


records had been destroyed; at the end 
of the third hour oil storage tanks had 
been prepared for destruction, and dur- 
ing the fourth hour the staff, except 
the demolition crew, escaped. 

At midnight the demolition order was 
issued. A three-man “suicide squad” 
threw a master switch, and the $30,000,- 
000 refinery and its storage tanks were 
demolished. Photographs taken twenty 
minutes later confirmed that the plant 
had been completely destroyed, depriv- 
ing the Japs of more than 105,000,000 
gallons of oil. Elliott estimates it would 
require three years to restore facilities 
of the destroyed plant. 

Elliott is now a colonel attached to the 
staff of Gen. Douglas MacArthur as a 
petroleum expert. 





7 . 
Midwest— Five 
CHICAGO—There are several major 
problems facing the oil industry and 
there probably never will be complete 
harmony on how they should be solved, 
but there are some on which sufficient 
strength should be 
concentrated for a 


satisfactory solution. 
To name five of 
them: 

1. International oil 
agreement 

2. Threatening sur- 
plus of crude and 
products 

3. Price structure 


4. Tax adjustments 
5. Government 





controls 

All of these prob- 
lems are closely in- 
ter-laced so that each affects the others. 
Sentiment has already crystallized against 
the Anglo-American oil agreement as 
written; but there is a lot of industry 
feeling in Dist. 2 that PAW and the Ad- 
ministration are holding up some vital 
other information, or that 

re-check its estimates on 
production of crude and refined 
products before stating too emphatically 
that there will not be a large surplus of 
both following V-E day. 


Mr. Lamm 


military or 
PAW 


ruture 


should 


Most producers, refiners and marketers 
here feel that there is going to be a con- 
siderable surplus of both to deal with. 
Independent jobbers from Michigan and 
seven other states represented at the Na- 
tional Dixie Distributors, Inc., meeting 
here last Friday felt so keenly that there 
is going to be an enormous surplus that 
they passed a resolution asking for freez- 
ng of their jobber margins and suppliers 
for a period two years after the war in 
rder that they may survive. It is not 
lear how or if that could be done with- 
ut freezing other things also and without 
in overwhelming black market. 





1944 


Pressing Problems Demand Early Solution 


However, there has also been 
loose conversation in the industry about 
major companies wanting to continue 
government controls after the war because 
they are now making more money than 
ever, since there is no competition in civ- 
ilian sales—no costly price wars—to dip 
into profits, and the Army and Navy 
bid prices up by bidding against each 
other for war products, which have no 
ceilings. If the majors ever gave serious 
consideration to any such maintenance 
of government controls, they apparently 
are now forgetting it—and with good 
reason. RFC in renegotiations, has so far 
denied the refiners deferred maintenance 
accounts. They are running their plants 
lo capacity, wearing them out, without 
being able to make proper repairs and 
replacements because of the scarcity of 
manpower and critical materials. Report 
is that all or nearly all Dist. 2 plants are 
in worse physical condition than in normal 
times. Renegotiations and taxes are ex- 
pected to take whatever extra profits there 
are and the refiners will have large lump 
sum postwar repair costs to meet. 


some 


Regarding problem No. 3, Frank But- 
tram and Ralph Zook, who have headed 
up the Independent Petroleum Assn. of 
America during the war years and gov- 
ernment control of prices, we believe have 
been and _ still are butting their head 
against a stone wall in demanding a price 
increase for crude oil without passing it 
on through refiners and marketers to the 
public, which would be glad to pay the 
extra penny for more gasoline. LP.A.A. 
represents only producers, and oil is pro- 
duced in volume in only 16 states. Re- 
finers and marketers operate in all 48 
states, and how I.P.A.A. expects to over- 
come that weight of congressional and 
Administration influence in opposition is 
not clear. Independent state jobbers as- 
sociations and their membership in the 
Midwest are fighting the proposed in- 
crease in crude prices all alone, and de- 





—By Earl Lamm 


clare they will continue to do so if any 
part of it is to come out of their pockets. 
Who blames them for wanting to live too? 

Among the need for tax adjustments 
comes the matter of co-ops, which now 
legally escape heavy income taxes. Their 
growth by virtue of this and other gov- 
ernmental favoritism during the past two 
years .is startling. Murry D. Lincoln, 
president of the Co-operative League of 
the U.S.A., told the Co-operative Cen- 
tennial held here Oct. 8-13: 
“Our test flight is over. We must put co- 
operatives into mass production. . . . We 
have defeated monopoly on the economic 
battlefront. We returned owner- 
ship of property to the common man. We 
have gotten more goods to more people 
at less cost. He added that dur- 
ing the past two years, co-ops have pur- 
chased $20,000,000 worth of mills, fac- 
and refineries. An international 
co-op is in course of organization. 

What Mr. Lincoln did not say was that 
all of this was done largely because co- 
ops are not required to pay heavy taxes 
like private business is compelled to pay 
in financing the war. 

In the past, it has been independent 
producers, refiners and marketers in the 
oil industry and other businesses, who by 
virtue of their large numbers, have offset 
monopolies, and this, we believe, is still 
true, but the tax free co-ops are fast be- 
coming an all consuming octopus. The 
statement is heard that if the co-ops con- 
tinue on their present tax status and keep 
growing at their present accelerated rate, 
and Mr. Lincoln’s desire to put co-ops 
in mass production is realized, in a few 
short years, the co-ops themselves will 
become the monopoly—will not only own 
mills, factories and refineries, but will 
also own the farms and the farmers will 
be working for the co-ops on a daily 
wage. 

What the co-ops do have that small 


congress 


have 


tories 


(Continued on p. 14) 
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Eric V. Weber, president of O. P. M. A., S. A. Swensrud, vice president. The Standard Oil Co. (Ohio) and Walter L. Faust, 
vice president in charge of Eastern marketing, Socony-Vacuum Oil Co., left to right, snapped at the Columbus meeting 


of the Ohio marketers 


Ignore Prophecies, Good and Bad, Faust Urges Ohio Marketers 


Socony Vice President Sees Trend Toward Independents in Some 
Lines; Says Good Businessman Will Adjust to Conditions 


By Herb Taylor 
NPN Staff Writer 

COLUMBUS, O.—The oil industry 
has nothing to fear in the dire prophe- 
cies, and nothing to be_ especially elated 
about in the optimistic prophecies. 

These concluding remarks by Walter 
L. Faust, vice-president in charge of 
Eastern marketing of Socony-Vacuum 
Oil Co., one of the featured speakers at 
the Ohio Petroleum Marketers Assn. on 
Oct. 25-26 were typical of the thoughts 
expressed by other leaders discussing 
vital oil topics at the Ohio marketers’ 
convention. 

Mr. Faust, whose address followed 
that of Dr. John D. Gill (see complete 
text starting on p. 15), discussed six spe- 
cific questions topmost in the minds of 
marketers. These were: what is likely 
to happen to independent marketers 
when government restrictions are re- 
moved? Second, how long will it be 
necessary to maintain such restrictions? 
Third, what about the trend toward 
elimination of bulk plants? Fourth, does 
this elimination of bulk plants suegest 
the elimination of independent jobbers? 
Fifth, in what direction is marketing 
moving? Sixth, what marketing changes 
are inevitable? 


Expects Gradual Changes 


Mr. Faust said that the first two ques- 
tions, “What is likely to happen to inde- 
pendent marketers when war restric- 


tions are removed?” and “How long will 
it be necessary to maintain such re- 
strictions?” were related and would be 
considered together. He said that some 
restrictions had already been eased, and 
that plans were being made to ease or 
lift more as the war progresses. He said 
that he did not think the Government 
relishes these restrictions, and that he 
thought they would be lifted gradually, 
some when war production is up to the 
full requirements of the military forces, 
some at the end of the German war, 
others after the end of the war with 
Japan. Some, he said he believed, would 
remain in force for some time after the 
fighting ceases. 


Would Rebuild Inventories 


Citing some examples of restrictions 
already eased, Mr. Faust mentioned 
PAW order 12 permitting the installa- 
tion of tanks and pumps on farms, as 
well as the installation of additional 
storage tanks in marketing operations 
where reduction in mileage required to 
supply the location would result. He 
pointed to the “proper and needed” re- 
laxation in the regulation covering tank 
car shipments. He said that all ration- 
ing restrictions should be relaxed as 
rapidly as supply conditions permit. 

Restrictions on the use of materials 
and the red tape required to get them 
should be relaxed within the near fu- 
ture, and container restrictions simpli- 


° 
fied promptly and removed within the 
near future, Mr. Faust said. 

He said that the type of restriction 
which he believed should be relaxed 
more slowly is that covering the supply 
and the distribution of supply. 


“Until transportation means are again 
normal — until inventories have been 
brought up so that each competitor is 
in a position similar to that in which 
he found himself before the distortion of 
war—care should be taken that industry 
is not tossed into confusion or unfair 
advantage given one supplier over an- 
other by a sudden relaxation of the sup- 
ply regulation,” Mr. Faust said. 


In this return to normal, Mr. Faust 
said, the major and the independent 
marketer are in the same boat. “If we 
are good businessmen, we will adjust 
ourselves to postwar conditions and sur- 
vive. If we are poor businessmen, we do 
not deserve to be in the petroleum in- 
dustry, or any other industry,” he said 


Discussing questions 3 and 4 regard- 
ing the elimination of bulk plants and 
whether this connotes elimination of 
independent jobbers, Mr. Faust went into 
this subject as pertaining to his own 
company. He said that there had been 
a great deal of gossip as to what his 
company was doing in the northeast sec 
tion of the United States. He said that 
many of his company’s bulk plants wer: 
built before the days of automobiles 
With the advent of the automotive tank 
truck, elimination of these bulk plants 
began, and has been going on for 
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great many years and is not yet finished, 
1e said. 

Mr. Faust said that his company had 
reduced” the number of bulk plants 
perated directly but had not eliminated 
hem. He said that his company was 
onstantly making studies to find whether 
1 bulk plant should be closed or if the 
rea could be served best by an inde- 
pendent marketer, on a direct basis. 


‘Toward’ Independents 


“To give you a direct-from-the-shoul- 
ler answer, at least for that area, the 
trend is toward independent marketers, 
und particularly in the fuel oil business,” 
Mr. Faust said. 

Discussing the fifth and sixth questions 

in what direction marketing is moving, 
nd what marketing changes are inev- 
table—Mr. Faust quoted from an ad- 
dress to the Cleveland Petroleum Club 
by A. A. Stambaugh, Standard of Ohio, 
in which Stambaugh said: “There will 
be no revolutionary changes which will 

ympletely alter the marketing of petro- 
leum products, but rather a continuance 
of those evolutionary forces which al- 
ready were in existence prior to the war. 
I do not believe this game is going to 
be won by tricks. I think we are going 
to have to be able to play straight foot- 
ball.” 

He said that the impact of new pipe- 
lines, faster and larger tankers, postwar 
1utomobiles and airplanes, express high- 
ways, improvements in refinery tech- 
niques and capacities, and all the other 
economic factors, were bound to influ- 
ence thinking and progress in the post- 
war period. 


Swensrud Is Speaker 


Sidney A. Swensrud, vice president of 
Standard Oil of Ohio, heralded as the 
walking encyclopedia of oil affairs in 
Ohio,” followed Mr. Faust with an ad- 
dress on “Ohio’s Future Marketing Pic- 
ture.” Mr. Swensrud’s talk dealt spe- 
ifically with the marketing situation in 
Ohio. (Full text of Mr. Swensrud’s paper 
will be carried in next week’s NPN—Ed. 
Note. ) 

Other speakers included Charles A. 
Johnson, assistant sales manager, Ohio 
Oil Co., and John J. Stadtherr, chemist 
f Pure Oil Co.’s Heath refinery. 

Mr. Johnson’s subject was “postwar 
nerchandise and merchandising.” He 
rave a lengthy review of merchandise 
ivailable as possible additions for sale 
it service stations, discussed the types of 
tations, and told how his company de- 
ermined types of merchandise to be 
indled at stations of various types from 
the large metropolitan outlets to the 
mall town locations. He said that an 
nalysis of the services to be rendered 
t stations of all classes would enable 
iarketers to determine what types of 
ierchandise would be profitable. 

Mr. Johnson compared the operator of 
1e past with the future station merchan- 
liser and asserted that the operator of 
1e future would require a much broader 
nowledge of business, products and 
rvices. Mr. Johnson said that he 
ought the automobile for at least the 
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next 10 years would be the “bread and 
butter” for the station operator. He 
said, however, that studies were being 
made on the possibilities of airplanes, 
radios, electronic devices, plastics, pre- 
fabricated homes and other lines. 


Views Field In Synthetics 


Mr. Stadtherr, Pure Oil Co. chemist, 
advised the industry to “seek to increase 
profits through the sale of improved 
fuels, lubricants and synthetic materi- 
als.” 

He said that future developments in 
synthetics “may even surpass predic- 
tions we now term visionary,” and that 
in many cases synthetic rubber was do- 
ing a much better job than natural 
products. 


In an incredibly short time, 20,000 
chemists, engineers, laborers, men and 
women, have succeeded in making more 
rubber than could have been produced 
naturally by 400,000 natives from 200,- 
000,000 rubber trees which have re- 
quired three-fourths of a century of 
careful cultivation, he affirmed. 

Mr. Stadtherr told of the revolutionary 
changes refineries had undergone to meet 
the war goal. He said they had been 
converted into what is known as the 
“petrochemical industry,” and that they 
had to fight a battle to get the necessary 
materials to make the conversion. 

Discussing the postwar picture of 
fuels, Mr. Stadtherr said that we can 
look forward to greater volumetric ef- 
ficiency resulting in much improved mo- 
tor fuel for the postwar era. He said 
there would be increased participation 
in transportation by air, but that the 
industry expected that its chief and most 
profitable market for some time at least, 
would be the passenger car, as it was 
prior to the war. It was reasonable to 


suppose, he asserted, that a sizeable por- 
tion of the 100-plus octane components 
would be diverted as early as practical, 
without interfering with the progress of 
the war, to improve fuel for civilian use. 


100-Octane Not For Autos 


He said that civilian gasoline will per- 
haps never get to the 100-octane level, 
because present cars are not designed to 
take advantage of such powerful fuel. 
Furthermore, for perhaps two years, he 
predicted, automobile production would 
probably be 1942 models. 


Farm mechanization, Mr. Stadtherr 
said, is expected to be appreciably accel- 
erated in the postwar period, and Diesels 
will have a wider range of uses. 

Mr. Stadtherr said that, although it 
lacked the spectacular developments and 
the publicity given to internal combus- 
tion engine fuels, progress in lubricating 
oil improvements was continuing to go 
forward, and that solvent refining pro- 
cesses for lubricating stocks were in de- 
velopment, designed to improve the 
viscosity index, eliminate the tendency 
to solidity in cold weather and the ten- 
dency to form sludge and varnish-like 
substances during use. 


Cartels Broken—and Made 


In research laboratories synthetic lub- 
ricants are receiving attention, Mr. 
Stadtherr said, but added that the prog- 
ress was not spectacular. 

In an impromptu talk, United States 
Senator Robert A. Taft (R) of Cincin- 
nati, told the annual convention that the 
Anglo-American petroleum agreement 
“might be the biggest cartel ever seen.” 

Senator Taft said that his initial im- 
pression was that “while one depart- 
ment of the administration was cracking 
down on cartels, another department was 





Above, left to right. are W. C. Yeager. vice president, director, and general do- 

mestic sales manager of The Atlantic Refining Co., Philadelphia: Hubert R. Fuller, 

Cleveland, general counsel of the Ohio Petroleum Marketers Assn., and Dr. John 
D. Gill, Philadelphia, economist with Atlantic Refining Co. 
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setting up what might be the biggest 
cartel of all time.” 

The senator said he had not given the 
proposed treaty thorough study, but that 
he expected to do so. He assured the 
petroleum marketers that “in its pres- 
ent form” the agreement would not re- 
ceive a two-thirds vote in the senate. 

“We do have the problem of trying to 
promote international trade, but I don’t 
see why we can’t do that through agree- 
ments with individual nations,” he said. 

No formal resolutions were adopted 
during the two-day session. It is O. P. 
M. A.’s policy to handle resolutions at 
director's meetings. John J. Klay of 
Lima, Winfield Scott Munson of Bristol- 
ville, and L. E. LeRoy of Franklin, were 
re-elected directors. D. G. Van Horn, 
Monroeville Oil Co., Monroeville, was 
elected a director to succeed J. W. 
Harsha, West Union. Mr. Harsha told 
the nominating committee that he would 
not be available for further service on 
the board because of his health. 

The nominating committee was com- 
posed of G. L. Cline, Springfield, chair- 
man; C. P. McIlvaine, Chillicothe, and 
Frank E. Scheiderer of Marysville. 

President Eric V. Weber, Cincinnati, 
presided at all of the meetings, and re- 
ceived much praise for the smooth on- 
time manner in which sessions were con- 
ducted. Bob Warfel, executive secre- 
tary, and Clyde Wallingford, field sec- 
retary, as usual, upheld their reputation 
as hosts and kept the show going with- 
out a dull moment. 

The convention was concluded with a 
dinner of Ohio Tom turkey, followed by 
a program of entertainment provided by 
the Standard Oil Co. of Ohio and Fleet 
Wing Corp. 

Mr. Weber presided at the banquet 
and Hubert B. Fuller, Cleveland, general 
counsel of O. P. M. A., was toastmaster. 


e ° ° 


Dixie Distributors Urge Easing 
Of Federal Oil Contro! 


NPN News Bureau 

CHICAGO—In a one-day session here 
Oct. 27, the National Dixie Distributors, 
Inc. passed resolutions calling for re- 
moval of government oil control, for 
month to month increases in Ethyl! gaso- 
line as soon as the lead supply improves, 
termination or easing of gasoline ra- 
tioning as soon as possible after V-E 
Day and, in a fourth resolution, con- 
demned the Anglo-American Oil Treaty. 

The group also supported an increase 
in crude prices but opposed such an in- 
crease without corresponding increase in 
the price of finished products to the con- 
sumer. 

The organization, made up of 94 in- 
dependent petroleum distributors repre- 
senting 16 states, with the addition of 
North Carolina, which is expected to 
join the group soon, laid plans for future 
expansion and collective buying. Paul 
R. Kempf, Staebler-Kempf Oil Co., Ann 
Arbor, Mich., president of the organiza- 
tion, stated the group will extend buying 
activities extensively to tires, batteries 
and accessories. 
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November Auto Tire Quota Up—But Not for A's 


NPN News Bureau 

WASHINGTON—An increase of 250,- 
000 in the November quota of new au- 
tomobile tires compared with October 
was announced this week by OPA. 

“As near as we can tell, this quota 
should satisfy normal November re- 
placement needs of eligible B and C ra- 
tion holders,” Deputy OPA Administra- 
tor McCullough said. 

“In addition, the quota is large enough 
to enable local boards to work off a few 
of the estimated backlog of 850,000 ap- 
proved but unfilled applications for new 
tires. To clean up these unfilled ap- 
plications promptly will take a monthly 
quota of at least 2,000,000.” 

No “A” Ration in Sight 

The announcement emphasized that 
the facts do not indicate that the tire 
emergency for passenger car owners is 
nearing an end despite the November 
increase. Any broadening of eligibility 
requirements to enable A ration holders 
to buy new tires, it was said, will depend 
on elimination of the present backlog of 
unfilled applications, an increase of 
stocks of new tires in the hands of deal- 
ers and distributors to a level of 4 to 5 
million, and a monthly production 
enough in excess of B and C require- 
ments to meet a substantial part of the 
demand of A card holders. 

“Not until all these conditions are met 
can OPA consider including A_ ration 
holders in the list of eligibles for new 





Quotas 
Type of Tire Allocated 

Passenger and Motorcycle 

Grade I (New Tires) 1,728,095 
rruck and Bus 

Size 7.50 and Smaller 259,939 

Size 8.25 and Larger 88,770 
rractor-Implement 

Size 7.50 and Smaller 36,800 

Size Larger than 7.50 13,800 


passenger car tires,” OPA said. 
Announcing November truck-bus and 
tractor-implement tire quotas, Mr. Mc- 
Cullough noted they are, with one excep- 
tion, about the same as for October 
He pointed out, however, that there 
will be 110,000 heavy truck-bus tires 
(size 8.25 and larger) available in No- 
vember—5,000 more than for October. 


He praised truck-conservation efforts 
of emergency truck tire panels and truck 
operators, and ended: 


“This must continue 
since no relief is in sight until military 
requirements are cut back substantially, 
and no prediction can be made as to 
when this may happen. 


conservation 


“It is of the utmost importance that 
both truck and bus and passenger car 
owners have possible tire re- 
capped before applying for a certificate 
to buy a new one. Tire recapping offers 
the best and most practical solution to 
a vehicle owner's tire problems. An 
ample supply of top-grade recapping 
“camelback” has been allocated by WPB 
and there now exists an unused capacity 
in recapping facilities throughout the 
country.” 


every 


November Quotas 
November quotas and reserves by 
tire types are shown in comparison with 
September and October figures in the 


following table: 
Total October September 
Reserves Quotas Quotas Quotas 


121.905 1,850,000 1,600,000 1,600,000 
20,061 280,000 315,000 280,000 
21,230 110,000 105,000 102,000 
13,200 50,000 60,000 55,000 

6,200 20,000 23,000 23,000 
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(Continued from p. 11) 


business does not have is co-operation. 
The sooner independent producers, re- 
marketers learn that 
and cease to shy away from it, the sooner 
will they be able to improve their lot. 
That is not an idle statement made with- 
out basis, for in addition to the 
we point to the fuel oil industry, which 
through mutual effort is now lifting itself 
out of the depths of depressive rationing 


finers and lesson 


CO-Ops, 


bureaucratic regulation. 
That industry is now out to recapture its 
prewar markets. 


and strangling 


o 


Hint at Refinery Cutback Plan 


Last minute word has been 
here that a plan has just started to boil, 
whereby PAW in Dist. 2 probably will 
take a hand in cutting back crude runs 
to Dist. 2 refineries, to prevent an ac- 
cumulation of distress gasoline, if the 


received 


war continues and the situation gets ripe 
for such a cutback. PAW is a wat 
agency without post war authority, but 
if a surplus of products threatens after 
Germany falls and while the war with 
Japan continues, 
PAW Director 
runs to refineries back on an equal per- 


indications are that 
Vandeveer will cut. all 


centage of normal basis. It has been 
stated emphatically, however, that no 
cutback made until distress 
products threaten, and only then pro 
vided PAW has legal authority for it. 
All purpose 80 octane and 87 octan« 
gasoline came off the critical list last 
week, and PAW Vandeveer is now in th 


would be 


course of adjusting Dist. 2 crude runs t' 
a basis of “minimum crude to make maxi 
mum war products”. All refiners in Dist 
2 are being authorized to run 105% ol 
normal runs for the present, provided 
they have the crude. This is a furthe: 
effort to overcome the present shortag 
of gasoline and other products and g« 
rid of rationing as soon as possible 
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Greater Service Opportunities Wait Postwar Marketers—Gill 


Atlantic Economist, in Talk to Ohio Association, Recalls How 
Oil Industry Helped Take Up Unemployment Slack in ‘30's 


By Dr. John D. Gill 


You have invited me to talk about 
[mpacts of the War on the Petroleum 
Industry.” There are many impacts. 
They have affected the use, maintenance 
id value of our physical facilities, 
especially our methods and media of 
transportation and refining; they have 
iltered, often raised, our costs of op- 
erations; frozen, sometimes at arbitrary 
levels, the prices of our raw materials 
ind finished products; increased prob- 
lems related to personnel, inventories 
ind finance; altered competitive rela- 
tionships; broken ties with old customers 
and forged ties with new ones; and com- 
pletely changed the face and form of 
our overseas trade. Some of them have 
struck abruptly and burdened us only 
temporarily; others have persisted to the 
present. 


To understand the effects of these im- 
pacts, they should be divided into two 
broad classes: first, technical, and, sec- 
ond, economic. Of course, technical 
changes have an economic aspect. But 
the separation is made to dismiss the 
technical changes from further consid- 
eration, for the reason that the industry 
has taken these in its stride, has al- 
ready made adjustments on their ac- 
count, or is in the process of completing 
idjustments which will denude them of 
serious future implications, with perhaps 
one or two important exceptions. To il- 
lustrate: the seven hundred million dol- 
lar wartime construction of plants for 
the production of aviation gasoline prob- 
ably will not cause the industry any in- 
surmountable reconversion or other post- 
war difficulties; but the hundred odd 
million dollar Big Inch pipeline systems 
may. 


On the other hand, price control, con- 
trol over foreign markets, the stimula- 
tion of overseas production of crude oil, 
control of development of domestic 
rude oil reserves, and control over the 
processes of distribution may set up 
repercussions that will be felt long after 
the end of hostilities. For present pur- 
poses control over economic processes 
may be taken to include several impacts 
f the war and viewed as the biggest 
impact of all. Control is the impact which 
iffers the greatest threat to the high ef- 
ficiency, expanding volume of opera- 

ms and financial welfare of units in 
| divisions of the industry. 


Arbitrary Control Uneconomic 


I used the phrase “Control over eco- 
Before I have fin- 
ied, I hope that you will agree that 
bitrary control of business procedures, 
matter how seemingly necessary and 
eful it may be in wartime, is an un- 
momic practice, hindering normal and 
tural production and distribution. Such 
jjectionable control is to be distin- 
ished from the influence which gov- 
nment exerts practically to protect the 
vious rights of one individual or bus- 
ess entity against the aggressions of 
other, as in control of vehicular traffic 
a highway intersection. Arbitrary 


INI processes. 
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economic control has no valid place in 
our peacetime economy. 


Our industry has grown to great stat- 
ure in a long era characterized by free- 
dom for economic activity. At the end 
of more than 80 years of development, 
it is among the largest of our country’s 
industries, though its magnitude should 
not be over-emphasized, because, even 
during a recent five peace-year period, 
its workers, investors, royalty owners and 
landlords received for their petroleum 
services only 2.70% of the national in- 
come. Noteworthy is the probability 
that during the free- enterprise era the 
petroleum industry offered to numberless 
established units and to ambitious new- 
comers greater opportunity for the exer- 





Dr. John D. Gill, noted petroleum 
economist and director of the Atlantic 
Refining Co., Philadelphia, address- 
ing the Ohio Petroleum Marketers 
Assn. last week pointed out that the 
oil industry has grown to its present 
great stature because of freedom of 
economic activity. He told how even 
during this war the organic structure 
of the oil industry functioned as a 
product of free enterprise. 

Dr. Gill said that there is a bright 
outlook for all operations so far as 
demand is concerned, but he warned 
that independent petroleum marketers 
must take advantage of the oppor- 
tunity for entrenching themselves in 
the favor of consumers. 

Dr. Gill’s talk, packed with signifi- 
cant facts on the oil business, both 
under present conditions and the fu- 
ture, is of interest to all segments of 
the industry, and is printed herewith 
in full. 





cise of initiative than any other of the 
larger natural resource, manufacturing, 
transportation or public utility indus- 
tries. 

If you have not looked at our indus- 
try in these terms, consider a few sim- 
ple, but well-established facts. In other 
lines of business, according to Mono- 
graph No. 27 of the TNEC, 75% of the 
control over 1807 products was pos- 
sessed by not more than four companies 
in each of the related industries. For 
27 products as much as 90% of the 
control was exercised by four companies 
in each industry, whereas in a recent 
peacetime year in our industry the lead- 
ing four producers controlled only 20.3% 
of the crude oil production; the leading 
four refiners controlled only 35.7% of 
refinery operations; and the leading four 
marketers probably distributed not much 
over 25% of our chief products up to 
the dealer level and a much smaller per- 
centage at the consumer level. 

The organic structure of our indu8try 
is a product of free enterprise. Its doors 






have been open at all times to all com- 
ers. Even during the war this fact has 
been startlingly illustrated by the entry 
of a maker of ammunition and a brewer 
of beer into the producing branch of 
the business. Any newcomer could be- 
gin with small financial and physical 
stature and grow to as large and wide- 
spread dimensions as the ambition and 
competence of its organizers and admin- 
istrators could make it. Big and little 
companies in all parts of the country 
have flourished side by side in whole- 
some progressive competition. The 
larger companies have not been de- 
structive of opportunities for the smaller 
units, even when, as in marketing, one 
of them has momentarily assumed the 
role of price leader; nor have they been 
necessarily more efficient than the small- 
er units, if efficiency is judged by costs 
to perform certain specific operations. 
Moreover, the concurrent existence of 
efficient non-integrated refining units 
seeking markets and the various degrees 
of integration of the so-called integrated 
companies provided reasonable assurance 
of both supply and outlet opportunities 
for non-integrated marketers. 

The larger integrated units, of course, 
by sheer breadth of financial shoulders 
have been able to carry on enterprises 
like research, which has benefitted big 
and little operators and the entire com- 
munity. However, throughout the oil 
industry’s history, any individual pos- 
sessed of initiative, imagination and en- 
ergy found wider latitude for his en- 
deavors in specialization for marketing 
than in any other function. Here he 
could exercise the rare quality of fine 
personality for lucrative rewards. And 
nowhere more effectively than here in 
Ohio have such opportunities been em- 
braced. 


Growing Demand for “Service” 


Certain kinds of opportunities have 
been affected by the impacts of the war. 
Each of you knows to what extent his 
activities have been adversely, or in spe- 
cial cases favorably, influenced. After 
the war, assuming for the moment an 
absence of controls, there should be a 
resumption of the upward trend of de- 
mand; and a re-establishment of condi- 
tions which assure supply, labor and in 
general profitable operation by efficient 
units. You have been regaled with fore- 
casts of postwar demand. Some of these 
have projected demand quantitatively 
into the distant, dim future. Such long 
term forecasting can serve only as the 
roughest guides, certainly should not be 
used as objectives. However, in my opin- 
ion, the published near term predic- 
tions of demand for petroleum products 
have been generally conservative. Even 
so, there is a bright outlook for all op- 
erators as far as demand is concerned. 
On this point I think you may rest as- 
sured, 

Moreover, there is another significant 
well-established trend which undoubt- 
edly will be resumed. It offers the in- 
dependent petroleum marketing  spe- 
cialist great opportunity for entrenching 
himself in the favor of consumers. I 
refer, of course, to the growing demand 
for the intangibles called “service.” The 
growth of demand for service in all 
lines, not merely in ours, constitutes one 
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of the most fundamental trends observ- 
able in the economic history of our 
country. It merits special consideration 
at this place because of its relation to 
the role which growth of service in our 
industry will play in solving the immi- 
nent national unemployment problem. 

Down through the decades our na- 
tional ability to produce things, both on 
the farm and in the factory, has in- 
creased much faster than our popula- 
tion. As a consequence, an increasingly 
smaller percentage of our working force 
was needed in agriculture and industry. 
The growing army of workers not re- 
quired by these two occupational classi- 
fications became available for what is 
broadly called the service industries. 
Public education provided one of the 
earliest outlets for service workers a lit- 
tle more than one hundred years ago. 
The automotive service station and the 
restaurant have provided the most rap- 
idly growing outlets for service workers 
during the last two decades. 

I should like to help you visualize the 
trend of service employment by reciting 
a few figures for the year 1870 and then, 
spanning 70 years, for the year 1940. Ac- 
cording to the United States Bureau of 
the Census, in 1870 47.4% of our total 
labor forces was engaged in agriculture. 
By 1940, only 19.5% was so engaged. 
In 1870 31% of our working population 
was in manufacturing. The percentage 
in this category experienced but little 
net change during the following seven 
decades, being 30.4% in 1940. How- 
ever, in terms of man-hours, there has 
been a notable relative reduction in ef- 
fort here also. In all other occupations, 
collectively expressed as service, the per- 
centage of the total has increased from 
21.6 in 1879 to 50.1 in 1940. That is, 
more than half our total labor force is 
now in the service industries, whereas 
70 years ago, only about one-fifth was in 
this category. There is every reason to 
expect this trend to continue, perhaps 
with increasing acceleration growing out 
of the greater efficiency in manufacturing 
about which you have heard so much 
during the past few years. 

It was our industry, through its ex- 
tension of service, that did much to al- 
leviate the unemployment of the early 
thirties. It may be our industry, by 
satisfying a growing demand for service 
and by the initiative of persons who wish 
to enter the business in self-employed 
capacities, that will do much to bridge 
the gap between the hectic wartime 
operation and the smooth peacetime op- 
eration of the economy. 


New Ideas Are Needed 


If I could tell you the many ways in 
which service could be increased to 
motor vehicle operators and managers 
of factories and others who use our 
products, I should probably render but 
little service in the recital for the rea- 
son that such matters would be com- 
mon knowledge. The new and _ better 
service to our public will arise from new 
ideas. Ideas cannot be had for the mere 
wishing. The price of ideas is indus- 
try, industry in acquiring facts pertinent 
to the immediate subject and facts close- 
ly related to the subject. 

If it is desired to have an additional 
promising high gallonage service sta- 
tion site, it is necessary to look and look 
and find. All of this looking is a pro- 


cess of acquiring facts. With enough 
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facts tumbling around in the back of 
one’s head, some of them will Get to- 
gether to make a new relationship. That 
relationship is an idea. It is the be- 
ginning of the creation of opportunity. 
Of course, a lively imagination helps one 
to see that which does not exist. It fa- 
cilitates the bringing together of the 
right facts into a new relationship, a con- 
ception of a possibility. But the facts 
are all-essential, and the birth of the 
idea may be counted on if enough facts 
are gathered, mentally masticated, rum- 
inated, digested and assimilated. An oc- 
casional opportunity may be fortuitous 
—may come out of a clear sky. Gen- 
erally such an opportunity must be 
grasped quickly, or it will be lost. But 
the progressive operator cannot depend 
upon fortuities. 


In what I have said thus far, I trust 
you perceive conditions suited to con- 
tinuity of business opportunity; the ex- 
pected, growing demand for products; 
the prospective demand for more of the 
established services, the demand for ser- 
vices yet to be conceived and devel- 
oped; and the reasonable assurance of an 





Dr. John D. Gill. ... “a lively imagina- 
tion helps one to see that which does 
not exist.” 


ample supply of products. In the pre- 
war era similar conditions were the ra- 
tional result of competition within the 
industry or of inter-industry competi- 
tion. If the conditions of the future are 
to be established in the same way, we 
can proceed about our business with en- 
thusiasm and unrestrained energy 


But what of the prospective influence 
of the war’s greatest imnact, namely, 
controls set up and administered by 
government bureaus? To what extent 
does control threaten to reduce the op- 
portunities of - future? Will controls 


be continued? do not know. They 
were not all pathy simultaneously. 
They may be removed slowly. They 


grew with the course of the war. At 
first some of the new circumstances and 
controls caused serious, but circum- 
scribed dislocations; here and_ there, 
grievous financial losses were suffered. 
But the units of the industry and the 
structure of the industry as a who'e pos- 
sess remarkable recuperative power — a 
power no doubt stemming from expe- 
rience. However, a difference in the 
speed of change may make a difference 


in the power of adjustment. In the era 
characterized by a large measure of eco- 
nomic freedom, changes which would 
have been dev vastating had they occurred 
abruptly proceeded in a sufficiently or- 
derly way to be taken in the industry’s 
stride. ven following the advent of 
great technical changes, the spread of a 
new technology proceeded at a pace 
which permitted virtually every unit to 
effect self-saving adjustment. 


Arbitrary Control Stagnating 


If controls invoked for a wartime econ- 
omy should be continued in the ab- 
sence of war's extraordinary needs for 
products and other wartime conditions, 
there is reason to fear a resumption of 
the dislocations from which we have 
been recovering. Nor is that all we 
have to fear. Arbitrary control pre- 
vents national full economic develop- 
ment. Arbitrary control is stagnating. 
These statements, of course, apply to 
any industry. And they apply with spe- 
cial force to our industry because its 
dependence on a depleting natural re- 
source makes it the self-assumed con- 
cern of the extreme conservationists as 
well as of the long-term economic 
planners. 

Because control is the chief impact of 
the war, because of the threat and im- 
plications of its continuance—implica- 
tions which reach deeply into your bus- 
iness—self-interest demands: that you 
examine it closely. Perspective may be 
gained by consideration of the controls 
which are contemplated by the Federal 
Power Commission over the natural gas 
industry. This is suggested by the re- 
cent order of the Commission for a 
probe of that industry. 

The Natural Gas Act contains what 
may appear to some persons to be an 
innocuous provision empowering the 
Federal Power Commission to give con- 
sideration in pipeline certificate cases 
to the social and economic effects of 
the use of natural gas on competing 
fuels. Apparently, the Commission in- 
terprets this provision as justifying the 
prevention of construction of interstate 
natural gas pipe lines if the result of 
their use would affect adversely the in- 
terests of competing fuels, established 
transportation systems, and related in- 
terests. 


Quotes from 1940 Report 


Moreover, the Commission, as judged 
by statements in its 1940 report, has its 
own ideas of principles of conservation 
and of the ways in which natural gas 
should be used. In that report it stated 
that the 
a general use of natural gas under 
hoilers for the production of steam 
is .. . under most circumstances of very 
questionable social economy.” 

In the same report it expressed what 
appears to ke at least a tentative opin- 
ion when it said. 

“A careful «tudy of the entire prob 
lem may lead to the conclusion that 
vse of natural gas shov'd be restricted 
by functions rather than by areas.” 
This, I take it to mean, wou'd pro 
vide for the uve of natural gas as a 
chemical raw material, or perhaps in in- 
ternal combustion engines at any dis- 
tance from its source. but would pro 
hibit its use as fuel under steam boilers 
even in close proximity to its source. 

In any event, regardless of the oppo 
sition of the Department of the Interior 
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For Your , car is proof that General American can 
Postwar Products “tame” tough products. Muriatic acid (HCL), highly 


corrosive, defied conventional carrying methods. 


General American engineers General American designed and built special rub- 


are ready now to consult ber-lined cars—to make muriatic acid easy to handle 


with you—to plan new tank and more useful to industry. 
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general offices — 135 South developed linings or coatings. Look to General 
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and the National Conference of Petro- 
leum Regulatory Authorities the Federal 
Power Commission has announced its 
order instituting a thorough-going inves- 
tigation of the natural gas industry. Of 
itself, an investigation for facts can do 
no harm; rather, it should add to our 
store of knowledge, the increment of 
which may be worth more than the cost 
of the investigation. 


But an investigation in the interest 
of a predetermined course of co-ordina- 
tion of economic activities is an entirely 
different matter. It may prove to be 
another case of the stagnating effects of 
well-intentioned but unreasonable zeal 
for co-ordination and_ conservation. 
Moreover, it seems to convey the idea 
that the Commission thinks the devel- 
opment of natural gas should proceed 
with regard, not to the general interest, 
but to special interests. If the results 
of the study are applied as indicated, 
the Federal Power Commission will be- 
come a more potent dictator over a lim- 
ited, but important area of the economy. 


Heavy Fuel Oil Battle Recalled 


Several years ago in government cir- 
cles a somewhat similar hue and cry 
was raised against the use of heavy fuel 
oil under boilers. There was much ado 
about the “superior and inferior uses of 
petroleum.” The use of fuel oil for 
steam generation was deprecated by 
men who during the present war have 
ordered its production in larger, uneco- 
nomic quantities’ at the expense of “su- 
perior” products. 


That battle over “superior and _ in- 
ferior” uses was rhetorical. Sound eco- 
nomic practice won out. The produc- 
tion and use of residual fuel oil pro- 
ceeded in accordance with the compli- 
cated interplay of several factors, in- 
cluding the estimated proven and fore- 
casted reserves of crude oil, the cur- 
rent and forecasted cost of production, 
the investment required in and cost to 
operate refinery equipment for the con- 
version of residual fuel oil to “superior” 


products, and the cost of competing 
fuels for use on land and sea. We may 
now thank our lucky stars that during 
the war we had a large supply of heavy 
fuel oil for the operation of our en- 
larged navy, our merchant marine and 
many of our essential industries. Yes, 
the earlier battle was rhetorical, but the 
forthcoming one may be more than rhet- 
orical because the Commission is im- 
plemented with the power to control 
through its power to issue certificates. 


Overshadows Market Potential 


The Federal Power Commission may 
think it knows better than anyone else 
how to utilize the natural gas resource. 
The chances are very great that it does 
not, that it cannot foresee the avails and 
costs of fuel of various sorts or the needs 
for them down through the decades and 
generations still ahead. So far as we 
have knowledge, natural gas is essen- 
tially a fuel, to be burned to best ad- 
vantage, whether in internal combus- 
tion engines or under boilers. A small 
portion of it has been used advantage- 
ously for other purposes, for example, 
the tiny helium fraction of a limited re- 
serve for inflating lighter-than-air ships; 
a larger fraction has been used to produce 
carbon black, a utilization of natural gas 
once condemned, but thoroughly justified 
by the quality of carbon black produced 
and the great intrinsic value of carbon 
black in prolonging the life of vehicular 
tires; ot a small fraction has been used 
in the chemical arts. 

But because of its very high methane 
content, most of our natural gas is chem- 
ically refractory. It may be many years 
before our industry will be able to 
utilize natural gas in a big way for the 
production of liquid internal combus- 
tion engine fuel. Moreover, the super- 
abundant availability of natural gas as a 
chemical raw material enormously over- 
shadows the market potentialities for 
chemical products that might be made 
from it; in just the same way that the 
super-abundance of coal as a chemical 
raw material vastly overshadows the 


market for chemical products derivable 
from by-product processing ot it. Less 
tharf one-sixth of our annual production 
of bituminous coal is processed, and that 
sixth largely for its coke content. Many 
of the chemical raw materials made 
available by coking are not further util- 
ized by the chemical industry but in- 
stead find “inferior” uses. 


The known reserves of natural gas are 
enormous. Perhaps the Commission 
overlooks this fact. According to ac- 
cepted appraisals the calorific value of 
the known, net recoverable reserves of 
natural gas is equal to the calorific value 
of the estimated known net recoverable 
reserves of crude petroleum. Moreover, 
it is reasonable to expect that great 
quantities of gas are yet to be discov- 
ered. If Mr. Wallace Pratt’s statement, 
now generally accepted, namely, that 
there is more oil yet to be found in the 
country than has already been found, is 
valid, there is a strong basis for beliet 
that proportionately large reserves of 
natural gas await discovery. But sup- 
pose such a possibility were not real- 
ized. Suppose that the gas in sight were 
nearly all the gas we are to have. There 
is still no good reason for arbitrary con- 
trol over the future development and 
use of it. 


Give Gas Industry Its Head 


Up to the recent past the develop- 
ment of the natural gas industry has 
taken place along economic lines. Risk 
takers built gas pipelines to markets 
when they thought they saw enough gas 
reserves to justify the necessarily large 
investment in the gathering and trans- 
portation system. When the reserves 
were deemed inadequate, or when they 
were unknown, there was no wasteful in- 
vestment in transportation lines. The 
knowledge of gas reserves and their op- 
erating characteristics is now sufficient- 
ly well established to enable entrepre- 
neurs to plan wisely for the utilization 
of them. If natural gas development is 
permitted to take place in a strictly eco- 
nomic way, that is, according to com- 








Unloading Fuel for American Planes Based in North Africa 


An American air force crew is shown here pumping gasoline for use in planes with one 4000 and two 2000 Bieder- 
man refueling units. The photo was taken at a North African base 


Signal Corps Photo 
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5-Compartment Semi-Trailer 
“Davis-Bilt” Tank 


*5500-gallon 5-compartment Frameless Semi- 


Trailer Tank with tandem axle; designed to 
meet severe operating conditions, overcome 
costly mechanical maintenance, reduce tire 
scuffing, eliminate so far as possible all stress 
on the tank container that it can be made of 
lightest weight material permitted by I. C. C. 


specifications. 


Comparison of operation with 4000 to 4200- 
gallon single axle tank semi-trailers, a con- 
servative estimate indicates that 5500-gallon 
units can transport the same amount of 
product with a 25% reduction in truck and 
man hours, 35% in truck miles, 25% in tire 


wear and 25% in gasoline consumption. 


We still have a number of these units on our allocation and 


you can get them with the necessary permit from the O. D. T.” 
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petitive practice, the country may be 
inter-woven with a useful system of gas 
pipelines. Of course, owners of com- 
peting fuels and of the transportation 
systems carrying competing fuels may 
remonstrate. That is a situation that 
develops in all inter-industry competi- 
tion. Regardless, the general interest 
would be advanced by giving the gas 
industry its head. It would insure that 
less of the nation’s total energy was used 
to perform a given job than would be 
the case if the Commission were to seek 
and obtain congressional legislation fore- 
ing continuance of the status quo upon 
the economy. 

The competing natural resources—gas, 
petroleum and coal—should have the 
opportunity to spread their wings just 
as competing transportation media 
tankers, railroads, trucks, buses, air- 
planes—should have. 

The widespread use of natural gas 
under boilers and otherwise is a labor- 
saving device which would advance our 
country industrially and raise our stand- 
ard of living. About half the total gas 
produced is derived from the production 
of crude oil. When the gas is market- 
ed, it benefits the public in two ways: 
first, directly, through the labor-saving 
utilization of this excellent fuel; and, 
secondly, indirectly, by providing the 
petroleum industry with an additional 
source of revenue, which benefits the 
public by lowering the prices of all pet- 
roleum products. When the gas is not 
utilized, the industry’s revenue from pet- 
roleum products alone must be equal 
approximately to what could have been 
realized from liquid products and gas 
together. The utilization of gas in- 
creases intra-industry competition and 
reduces prices. 





Restriction By Functions 


To illustrate the benefits of freedom 
of action on the one hand and the stag- 
nating effects of the co-ordinating con- 
trol which is implied in the Commis- 
sion’s statements on the other, I would 
like you to consider just one more aspect 
of the threatened control, namely, that 
implied in the Commission’s statement 
that the “use of natural gas should be 
restricted by functions rather than by 
areas.” I agree that the subject is com- 
plicated, and am aware of the danger of 
over-simplification. But I have so much 
more confidence in the economic sense of 
many independent competing business 
managements than I have in the judg- 
ments of any governmental agency that 
I am willing to believe that it might be 
better for the entire economy to have 


large quantities of natural gas burned 
under boilers in close proximity to the 
gas source, if the business managements 


so planned it, and spent their capital 
funds for it, than it would be to with- 
hold the gas from all use for an untold 
number of years, or to transport the gas, 
at considerable cost, to distant points for 
the purpose of using it in some Commis- 
sion-approved manner. 

It might be profitable also to transport 
the gas over considerable distances in 
lines of appropriate size and capacity for 
any competitive use despite the Com- 
mission’s ideas regarding co-ordination 
of the activities of the country’s several 
fuel and transportation industries. 

Quick, arbitrary co-ordination of the 
parts of the economy has unquestioned 
merit in times of national emergency 
when our country is threatened by forces 
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originating beyond its borders, and when 
security, rather than growth of the stand- 
ard of living, is the prime necessity. But 
arbitrary co-ordination of economjc af- 
fairs in peacetime is a very different 
matter. It impedes rather than promotes 
progress toward the objective. It is an 
enervating and inhibiting process. 
Whether co-ordination is wise and 
helpful or unwise and hurtful depends 
upon the conditions under which it is 
practiced. Unfortunately this fact seems 
too little understood. When team work 
is a necessity in the functioning of the 
parts of the organization, co-ordination 
is indispensable. This is easy enough 
to see in the physiological field. The 
functioning of the eye and the hand 
must be well co-ordinated through the 
brain in many human activities. Here 
co-operation, not competition is requi- 
site. But to attempt to co-ordinate the 
brain, the eye and the hand of each of 
several players in a billiard game would 


be to kill competition and snoil the 
game. 
Competition between, and _ arbitrary 


co-ordination of the elements of an or- 
ganism, whether in a physiological en- 
tity, in a corporate entity, or in the na- 
tional economy cannot proceed simul- 
taneously. As of any interval of time, 
they are incompatible. If we need and 
would use one mechanism, we must 
forego use of the other. In economic 
affairs, to reap the benefits accruing 
from competition, the enervating and in- 
hibiting effects of arbitrary co-ordina- 
tion must be avoided. To understand 
the truth of this statement as it applies 
to national economics, it may be helpful 
to examine the principle operative at the 
corporate level of organization. 

The several branches of an integrated 
oil company cannot be expected to grow 
at the same rate over one or even sev- 





eral fiscal periods, if each division is to 
embrace the opportunities for growth 
which are presented to it. The reason 
for this is nearly obvious. Opportunities 
both of the fortuitous kind and thos« 
created by the labors of the division's 
personnel, as discussed earlier in this 
talk, will vary from division to division 
and from time to time. It would be 
the purest happenstance if the oppor- 
tunities were equal or proportionate. 

Consequently, any effort to achieve 
co-ordination, unless it is effected com- 
petitively following stimulation or re- 
organization of the laggards, must have 
an enervating and an inhibiting effect 
on divisions which are restrained. Curi- 
ously, too, an enervating and inhibiting 
effect will be felt by the less aggressive 
or less fortunate divisions which will 
suffer for lack of interdivisional compe- 
tition. The latter might do a finer job 
if led to make efforts to keep pace with 
the divisions favored by fortuitous op- 
portunities or otherwise progressing by 
opportunities created out of industri- 
ousness. 

Arbitrary co-ordination causes one or 
more of the component parts of the in- 
tegration to mark time. Similarly, in a 
larger way, the efforts of some central 
government agency arbitrarily to co-or- 
dinate the work of major industries is an 
enervating and an inhibiting process, 
which so far as any one knows, in peace- 
time can result only in the slowing down 
of the rate of growth of our material wel- 
fare. This is what I meant when I spoke 
of the stagnating effect of control. 

In peacetime, I think, control is to be 
resisted by businessmen everywhere, 
even by those who temporarily might 
benefit from it, because once the prin- 
ciple of control is approved and adopted, 
there is no assurance that it will not 
strike adversely those it has once fa- 
vored as well as all others. 





API Group Told Pact Perils U. S. Industry 


Special to NPN 

TYLER, Tex. — The giant American 
petroleum industry will be placed at the 
mercy of foreign powers if the Senate 
ratifies the Anglo-American Oil Treaty, 
Glenn H. McCarthy, independent Hous- 
ton oil Operator, warned the East Texas 
Chapter of A.P.I. here. 

Co-chairman of the statewide commit- 
tee of oil operators opposed to ratifica- 
tion of the treaty, McCarthy attacked 
a provision of the treaty which attempts 
to set up a formula which would gov- 
ern and control world production of oil, 
as being vague and as giving Great Brit- 
ain, a non-producer of petroleum, an 
equal say with the United States in all 
matters of production, refining, market- 
ing and price of petroleum. 

The speaker claimed that references 
to the Atlantic Charter in the treaty are 
ambiguous “because Prime Minister 
Churchill and Joseph Stalin both have 
renounced provisions of the Atlantic 
Charter”. 

“Great Britain and her dominions are 
essentially non-producers of petroleum. 
Actually, they are dependent on the 
world for their supply. Great Britain, 
speaking only for Great Britain and her 
dominions, can truthfully say that ample 
supplies of petroleum are essential to its 


security and well-being. The United 
States, on the other hand, is an oil-pro- 
ducer—the greatest in the world. We 
are self-sufficient with regard to crude 
oil and its derivatives, and have some 
oil in quantity to export. 

“We do not argue with the statement 
that the availability of oil is of great 
importance to our national security, but 
we see little relevance in the statement 
in the preamble of the treaty (that am- 
ple supplies of petroleum, available in 
international trade to meet increasing 
market demands, are essential for both 
the security and economic well-being of 
nations.) 


“It implies an obligation on the part 
of the two signatory parties, one a non- 
producer of oil and to whom the obliga- 
tion would give nothing but benefit, and 
the other the world’s greatest producer 
of oil and to whom the obligation must 
imply a pledge to hold its oil in trust 
for world security needs, and to make 
it available to international trade to en- 
hance world security. 

“I do not believe that this proposition 
represents a fair trade for the United 
States,” he said. “We will be giving 


up everything and receiving only a token 
phrase in return.” 
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National to Redeem Shares 
Of $6 Prior Preferred 


NPN News Bureau 
CLEVELAND—Directors of the Na- 
tional Refining Co., in a deal involving 
$4,026,285, this week called for redemp- 
tion Dec. 1 of all shares of $6 prior pre- 
ferred stock outstanding as of the close 
of business Oct. 25. The redemption 
price is $131 a share. This is $105 plus 
accrued unpaid dividends to redemption 
date. On Nov. 1 the company will de- 
posit with the Cleveland Trust Co. funds 
to cover the aggregate amount of the 
redemption price. 





Accedes to OPA Demand 


Special to NPN 
CORPUS CHRISTI, Texas — Federal 
Judge Allen B. Hannay has announced 
that the OPA petition seeking to restrain 
the Pontiac Refining Co. from alleged 
violations of OPA ceiling prices and gas- 
oline regulations has been dismissed. 
W. P. Dobbins, OPA enforcement attor- 
ney, told Judge Hannay the company 
had paid a penalty of $23,160 and had 
fulfilled other OPA demands. 


William Murray. Deep Rock Oil Corp., Chicago, (left) tells 
R. R. Matthews, Battenfeld Grease & Oil Corp., Kansas City, 
what the N.L.G.I. entertainment committee has in store for 


Technical Talks Feature 12th N.L.G.I. Parley; 
Oldacre Urges Standardization of Tests 


By D. P. Thornton, Jr., 
NPN Staff Writer 


CHICAGO — Theme of the 12th An- 
nual Meeting of National Lubricating 
Grease Institute at Chicago’s Edgewater 
Beach Hotel, Oct. 23-25, was entirely 
technical this year, with papers devoted 
to the interests of improved products for 
civilian and military applications. A ma- 
jority of the papers dealt with new meth- 
ods of tests correlating with observed 
service results, although two were “con- 
sumer-papers” showing the problems en- 
countered under the severe requirements 
of blast furnace and aluminum rolling 
mill applications as well as U. S. Navy 
needs. Technical Committee sessions 
were “off-the-record” this year, thus per- 
mitting discussion of military problems 
without violating security regulations, 
also encouraging N.L.G.Il. members to 
let their hair down on moot points. 


President W. H. Oldacre (D. A, Stuart 
Oil Co., Ltd., Chicago) emphasized the 
need for continued development in his 
address of welcome, stating that “the 
world moves on grease and oil lubricants 
and the consumer and machine designer 
must be educated to that and the need 
for considering lubrication problems be- 
fore the equipment is built, not after- 
ward”. He stressed importance of devel- 
oping and standardizing test methods and 
measurements which will permit labora- 
tory evaluation of greases in terms of 
service applications and of writing speci- 
fications assuring the consumer of the 
proper material for the application with- 
out making any unusual and unnecessary 
demands on the manufacturer. 

In line with Mr. Oldacre’s thought was 
the paper “Some Methods Used in the 
Practical Evaluation of Lubricating 
Greases”; by L. W. Sproule, Imperial 
Oil, Ltd. 

Mr. Sproule prefaced his paper with 
the comment that most greases were sold 
either to meet consumer’s requirements 


or the equipment manufacturer's recom- 
mendation; specifications making such 
demands as specific dropping point range, 
consistency, oil content, etc. Such tests, 
while of value to the manufacturer in 
controlling his product, he said, are of 
little use in practical evaluation of grease. 
This has caused performance tests to be 
added to specification requirements, 


Points To Danger 


The danger in this’ trend, he pointed 
out, is in the development of test meth- 
ods by many consumers, ultimately re- 
sulting in a number of specifications cov- 
ering essentially the same product. This 
in turn will force the manufacturer to 
make large investments in test require- 
ment and to supply a large number of 
products for the same service. 

Mr. Sproule’s paper presented test 
methods for determining service charac- 
teristics of wheel-bearing greases, block- 
type lubricants, water resistance of lu- 
bricants, and chassis lubricants (spring 
shackles). In the first test, the equip- 
ment consisted essentially of front wheel 
and spindle assembly of a 1938 Ford, 
driven by a motor. The bearing was 
weighed to 0.1 mg, then loaded with 
5 g. grease, run under a 456-lb. load for 
a six-day period to stimulate driving for 
10,000 miles at 70 m. p. hh. Bearing tem- 
perature rise, loss of weight of bearing 
rollers and cup were measured; rating 
data have been found to correlate well 
with field tests under very severe operat- 
ing conditions. 

The second test, for block type lubri- 
cants, was made on a steel journal with 
split bronze bearings held against it 
by a system of weights and levers, the 
journal being supported by anti-friction 
bearings at its ends; measurements con- 
sist of determining bearing temperature 
rise, grease consumption in pounds per 
100 hours and speed of revolution in 
feet per minute. It was found on this 
test that consumption double for every 


NPN’s photographer just couldn't resist this candid shot o! 
J. R. Bunnell, Oil-Kraft Inc., Cincinnati, and D. C. Colebaugh. 
Pennsylvania Railroad, Altoona. 


Somebody's funny story 


after-the-banquet relaxation must have been good 


22 NATIONAL PETROLEUM NEWS 





Soe Tee 


Back in 1908, five years after the Wright 
Brothers first flew, Ed Hanlon built his first plant to produce Natural 


Gasoline. This vital fuel, partner of gasoline, has contributed much to- 
ward the growth of the automobile and airplane, helping give us the 
American Way of Life—is doing more in helping us preserve that 
freedom. With peace, STA-VOL-ENE the “Natural” known throughout 
the World is ready for the highway and the many new developments 
forecast for tomorrow. 
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20° temperature rise between 200 and 
250 deg. F., results correlating well with 
service indications. 

The third test, for water resistance, 
consists in adding 20 g. increments of 
water to a 100 g. grease sample con- 
tained in an A.S.T.M. grease worker op- 
erating at constant temperature with 30 
strokes per minute. After 10 minutes 
the sample is examined for free water 
or- formation of an emulsion; additional 
increments are added until one of these 
two conditions develop. Still another 
evaluation test was that for spring 
shackle lubrication, in which a Chevrolet 
spring assembly is so mounted as to re- 
ceive 60 shocks a minute, producing 
sidesway as well as deflection; measure- 
ment of grease lost from the shackle is 
made at regular intervals. The con- 
sunption also can be correlated with 
slope of shear curves developed from 
pressure viscometer data. 


Another Paper on Test Methods 


Another paper dealing with test meth- 
ods was that of P. G. Exline and S. A. 
Flesher, Gulf Research & Development 
Co., Pittsburgh, “A Machine for Per- 
formance Tests of Anti-Friction Bear- 
ings.” These investigators mount two 
antifriction bearings on each of two 
parallel spindles, the bearings being ro- 
tated by two steel wheels, one of which is 
motor driven and drives the other wheels. 
Provision is made for heating the hous- 
ing and measuring bearing tempera- 
ture. Loading is by weights actuating 
a 100:1 lever linkage which presses the 
upper (driving) wheel against the lower. 
Loading is usually 1000 lbs. per bearing, 
rotating at 750 rpm; bearing tempera- 
ture rise (if any) is determined through- 
out the test, as well as periodic visual 
examination of the lubricant and _ bear- 
ing itself, 

The operator may discontinue the test 
and call the grease a failure if there is 
more than a 15 deg. F. bearing tem- 
perature rise, if bearing raceways are 
dry, or if pits appear in balls or race- 
ways. The important thing to remember 
is that the test is to rate grease, not bear- 
ings, the author stressed, and test condi- 





Three who stuck close together during N.L.G.I. sessions represented D-A Lubricant 
Co., Indianapolis. Shown left to right are F. L. Beuford, H. H. Gerrard and 
J. H. Coover 
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tions (time, loading, temperature) must 
be such that the grease, rather than the 
bearing, will do the failing. 


The Navy Gun Factory also has been 
experimenting with grease rating test 
methods, according to J. R. Reynolds’ pa- 
per, “N.G.F. Performance Grease Tests.” 
The factory has developed a grease 
torque machine which consists essentially 
of a dynamometer type housing for the 
bearings, with dynamometer arm meas- 
uring starting and running torque on a 
platform scale. The bearing is driven 
at 1750 r.p.m. by an electric motor; this 
speed being chosen because a majority 
of Naval Ordnance power drives are 
operated by 1750 rpm motors. Time of 
the test is five minutes with test tempera- 
tures standardized at 70 and O deg, F. 
The zero temperature was selected be- 
cause that is the lowest encountered 
when operating in the open sea, accord- 
ing to fleet reports, while investigation 
indicates that a minimum running torque 
is obtained within five minutes of con- 
tinuous operation. 


Another test which has proved quite 
satisfactory for Naval Ordnance needs 
and also performed on the N.G.F. ma- 
chine is the water-saturated torque test. 
In this case as much water as the grease 
is able to absorb is mixed with the sam- 
ple and then tested at 0 deg. F. The 
reason for this test requirement in Ord- 
nance Specification 1350 is that aboard 
naval vessels the roller paths and even 
the entire lower part of the mount often 
are awash from seawater while operat- 
ing, causing formation of the mixtufe 
described in the actual gun mount. The 
N.G.F. tester also may be used in com- 
paring samples of the same grease when 
subjected to differing conditions, such 
as the effect of continued heat, or of 
torque under different speeds. 


Low Temperature Tests 


Another well-received paper dealing 
with torque measurements was given by 
L. C. Brunstrum, E. W. Adams, and 
E. E. Ziegler, Standard Oil Co. (Ind.), 
Research Dept., Whiting, under the title 
“Torque-Viscosity Characteristics of Lu- 





bricating Greases”. Although many varie- 
ties of torque tests have been used to 
evaluate lubricants, these investigators 
stated, the subject warrants especial at- 
tention because of the present wide- 
spread interest in the properties and :be- 
havior of greases in rélatively slow- 
moving bearings at temperatures as low 
as minus 100 deg. F. 

The conventional function of torque 
determination at low temperatures is 
either the empirical evaluation of lubri- 
cants under a given set of mechanical 
and atmospheric conditions or the deter- 
mination of the most drastic conditions 
under which a given lubricant will give 
satisfactory service. 

However, they pointed out, if im- 
provement of lubricants is to continue, 
the tests must be related to the more 
fundamental properties of the products. 
These workers use a spindle carrying 
from one to three ball bearings of Type 
204, suitably housed for temperature con- 
trol, and driven by a collar (attached 
so that the bearings turn as an integral 
unit) to which weights are attached by a 
string in case of measurements at con- 
stant torque, or by a synchronous motor 
operating through a speed reducer for 
measurements at constant speed. 


Discusses Navy Requirements 


Torque data from this equipment, 
the authors continue, are useless to grease 
manufacturers unless related to oil vis- 
cosity, soap content, etc., which are 
shown as convertible to apparent vis- 
cosity. In summarizing results the fol- 
lowing points were reached: (1) the 
torque value of any grease at a given 
temperature (above its plasticity point) 
is any value from some high figure (de- 
pending on soap content) to almost the 
viscosity of its oil, and depends on shear 
rate of the test; (2) torque values ob- 
tained in a 204 bearing at 2 rpm and 
converted to viscosity have about the 
same temperature-yiscosity slope as pres- 
sure-viscosity lines and appear to be 
equivalent to the shear rate of 200 to 
700 sec—1; (3) grease viscosity has a 
smaller temperature coefficient than that 
of the oil in the grease, even when both 
are considered in the same _ viscosity 
range, but obviously this is not true in 
the extremely low temperature range 
where grease and oil viscosity are par- 
allel, and (4) the torque-temperature 
curve appears to be a straight line until 
the oil viscosity begins to predominate— 
at which temperature it bends off and is 
parallel to the oil viscosity line. 


Lieut. F. A. Christiansen, U, S. Navy 
Bureau of Ships, Washington, discussed 
changes in detail specifications for lubri- 
cants purchased by the Navy especially 
relating to packaging. One of the most 
important points he brought out besides 
securely packaging was the elimination 
of brand names on products and in in 
struction manuals, substituting therefor a 
Navy designation for grease type, in or- 
der to eliminate difficulties caused by 
a possible misunderstanding over what 
type grease it is and its proper applica 
tion. In this connection, manufacturers 
are asked to submit a confidential list of 
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Voshell New N.L.G.I. Chief; 
Directorate Is Enlarged 


CHICAGO — National Lubricating 
Grease Institute elected two new of- 
ficers, re-elected two and increased 
the directorate from 12 to 18 by re- 
electing 11 and adding seven new 
names to the list. 

The action was announced during 
the closing session Oct. 25. The new 
president is B. C. Voshell, Socony- 
Vacuum Oil Co., Inc., New York, who 
advanced from the vice-presidency. 
Succeeding him as vice-president is 
N.L.G.I. director C. W. Georgi, En- 
terprise Oil Co., Buffalo, N. Y. 

Re-elected secretary and treasurer, 
respectively, were G. W. Miller, Bat- 
tenfeld Grease & Oil Corp., N. Tona- 
wanda, N. Y., and E. V. Moncrieff, 
Swan-Finch Oil Corp., New York. 

The seven new directors are: Mr. 
Voshell; Mr. Moncrieff, W. H. Old- 
acre, D. A. Stuart Oil Co., Ltd., Chi- 
cago, retiring president; L. C. Welch, 
Standard Oil Co. (Ind.), Chicago; W. 
G. Clark, Pure Oil Co., Chicago; H. A. 
Mayer, Southwest Grease & Oil Co., 
Wichita, Kans.; and B. G. Symon, 
Shell Oil Co., New York. 

Re-elected members of the board 
are: Mr. Georgi; J. R. Battenfeld, Bat- 
enfeld Grease & Oil Corp., Kansas 
City, Mo.; F. C. Kerns, The Texas 
Company, New York; W. H. Saunders, 
Jr., International Lubricant Corp., 
New Orleans; M. R. Bower, Stand- 
ard Oil Co. of Ohio, Cleveland; Syd- 
ney Bevin, Fiske Bros. Refining Co., 
Toledo; C. B. Karns, Standard Oil Co. 
of Penna., Pittsburgh; L. P. Lochridge, 
Sinclair Refining Co., New York; H. P. 
Hobart, Gulf Oil Corp., Pittsburgh; 
J. R. Corbett, Cato Oil & Grease Co., 
Oklahoma City, and Geo. L. Neeley, 
Standard Oil Co. of Calif., San Fran- 


cisco. 


all types of grease it manufactures; lists 
are to be used to develop appropriate 
Navy designation for the instruction man- 
uals. 

Two other points of interest from 
Lieut. Christiansen’s paper were that 
the Navy now is purchasing on a semi- 
annual contract for delivery to the West 
Coast, expects shortly to extend this pe- 
riod to all grease purchases, and that 
investigations are going forward to de- 
velop a general-purpose grease for most 
shipboard applications. Advantages of 
six-months contracts were that it will 
permit manufacturers to foresee and pro- 
cure requirements in advance, to reduce 
handling at Navy depots, and reduce the 
necessity for local purchases. 

Requirements for the general purpose 
grease, ideally, were given as (1) good 
oxidation and storage stability, (2) good 
low and high temperature performance, 
(3) good extreme-pressure (e.p.) proper- 
ties, (4) non-creepage characteristics for 
use in electric motor bearings, (5) water 
resistance, (6) no objectionable odor, (7) 
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corrosive prevention properties, (8) Grade 
2 consistency and (9) reasonable price. 
To this end, experiments are under way 
with petroleum, non-petroleum and soap- 
less lubricants in the hope of developing 
this lubricant. 

Other papers of interest were: “Cen- 
tralized Lubrication for Blast Furnaces,” 
by A. J. Jennings, The Farval Corp.; 
“Report on the Activities of the Co-ordi- 
nating Research Council—War Advisory 
Committee Grease Advisory Group,” by 
W. G. Ainsley, Sinclair Refining Co.; 
“Separability Characteristics of Greases,” 





by T. G. Roehner and R. C, Robinson, 
General Laboratories, Socony-Vacuum 
Oil Co.; “Notes on the Operation and 
Application of the S.O.D. Pressure-Vis- 
cometer,” by J. B. Patberg and J. C. 
Zimmer, Standard Oil Development Co.; 
“Grease Lubrication of Aluminum Rolling 
Mills,” by Dr. E. M. Kipp, Aluminum 
Company of America, and “The Effect 
of Mineral Oil Pour Point on the Flow 
Characteristics of Lubrication Greases,” 
by C. W. Georgi, Enterprise Oil Co., and 
J. F. O'Connell, Quaker State Oil Refin- 
ing Corp. 





California Natural Gasoline Group Is Told of 
Rising State Output, New Field in Chemistry 


NN News Bureau 


NP’ 

LOS ANGELES—California’s produc- 
tion of light liquid hydrocarbons from 
natural gasoline and cycling plants has 
doubled during three years of war, C. E. 
Webber, PAW natural gasoline section 
chief said in an address before the 19th 
annual meeting of the California Natural 
Gasoline Assn. here Oct. 13. 

Production now has reached an all-time 
high of 280,000 b/d, Mr. Webber said, 
adding: “This expansion is significant 
in that it was brought about gradually 
by hundreds of construction projects 
ranging in size from several times that of 
your’ new Paloma plant down to the in- 
stallation of minor individual pieces of 
equipment.” 


No Let-Up When Nazis Fall 


California is in a better position with 
regard to supplies of light hydrocarbons 
than the rest of the country although it 
faces a “hard winter,” he said, since re- 
finers will have difficulty meeting vola- 
tility requirements in view of the fact that 
storage of light hydrocarbons, which 
usually increases in summer months was 
substantially unchanged in 1944. Com- 
plimenting California’s natural gasoline 
industry, Mr. Webber revealed that con- 
struction is proceeding on 30 major plants 
or plant additions, each costing more 
than $250,000 and some running as high 
as $4,000,000. Aggregate total cost of 
the 30 plants will exceed $30,000,000— 
all industry capital. 

As a further revelation, PAW now has 
before it applications for pressure main- 
tenance compressors to cost $16,000,000, 
by which conservative estimates indicate 
an additional 170,000,000 bbls. of oil 
will be recovered. This represents less 
than 10c per bbl. 

There will be no slump in call for 
natural gasoline and cycling plant prod- 
ucts when the war with Germany ends, 
although there will be a temporary re- 
duction in military requirements for most 
types of gasoline, Mr. Webber said. “In- 
creased quality in aviation fuel will re- 
place quantity,” he explained. “The ma- 
terials most likely to be diverted from 
aviation gasoline are the less desirable 
base stocks and certain high-cost in- 
gredients no longer absolutely needed. On 
an average, every barrel of 100-octane 
gasoline contains- from 52% to 57% of com- 
bined  straight-run and _ catalytically 





cracked base stock, and the weeding out 
of inferior grades would result in an ap- 
preciable reduction in production of avia- 
tion fuel. 

“There has been no thought of cur- 
tailing the operation of alkylation or iso- 
merization plants. 

“Isopentane is a valuable constituent 
which will be used to the fullest extent. 
The only possible diversion of natural 
gasoline from its present use in high oc- 
tane fuel would be where it is going into 
the fuel as base stock and that particu- 
lar base stock is inferior.” 

“As far as liquefied petroleum gas is 
concerned, winter fuel demands will take 
all available supplies—including that 
production which will result from plants 
still under construction. The _ entire 
country is faced with a shortage of both 
liquefied petroleum gas and pressure tank 
cars for transporting it. The shortage 
is acute in some areas, but fortunately 
the situation is better here in California 
than in other parts of the country.” 


Postwar Problems 


Considering postwar problems, Mr. 
Webber forecast that California natural 
gasoline producers would be less affected 
by necessity for curtailed production than 
the rest of the country, because reduced 
crude oil production, with consequent re- 
duced gas volumes, will automatically cur- 
tail light hydrocarbon production. In- 
stead, he said, the problem in California 
may be to maintain sufficient production 
to fill demand, despite competition from 
light hydrocarbon production by catalytic 
cracking facilities. Again he did not be- 
lieve this would be serious for California 
producers although it may in other parts 
of the country. 

More specifically, he said natural gaso- 
line producers could offset such competi- 
tion “by producing their own motor gaso- 
line and by opening the way for the 
manufacture of chemicals, plastics and 
other products.” 


“When Mr. Pew (James E. Pew) 
spoke to you last year on cycling plant 
operations, he mentioned the potential 
outlet for the ethane-propane mixtures 
for chemicals and plastics,” Mr. Webber 
continued. “The cycling plant has an ad- 
vantage with respect to quantity, but 
sources of raw material certainly must 


(Continued on p. 47) 
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Steel Petroleum Towboat 
Allocated to Sohio 


NPN News Bureau 

WASHINGTON—The “Bou Arada,” 
last unit of a fleet of 21 steel river tow- 
boats built under an ODT-sponsored pro- 
gram for towing barges of petroleum 
and petroleum products on the Mississippi 
and Ohio Rivers, was delivered Oct. 23 
to the Sohio Co., St. Louis, to which it 
had been allocated, ODT announced this 
week. 

The 200-foot-long, 2,000-horsepower 
towboat built by Cargill, Inc., Savage, 
Minnesota, has condensing engine and 
twin screw propellers. It is named Bou 
Arada after an important World War II 
battle. 





Gasoline Tax Collections 


Show 25% Increase 
NPN News Bureau 
WASHINGTON — Gasoline tax col- 
lections during September totalled $32,- 
930,914 compared with only $25,146,- 
358 during same month last year, or 
about a 25% increase, the Internal Rev- 
enue Bureau reported this week. 
Among other sources of revenue, the 
following were listed: 
September 
1944 
$6,079,396 


September 
1943 
Lubricating Oils ... $3,837,507 
Tires and Inner 
Tubes 
Oil Transportation by 
Pipeline ‘ 


6,183,910 2,564,312 


1,420,930 1,132,911 


Ford Hints at New Ventures in Engineering 


And Merchandising for 


By A. H. Allen 
N.P.N. Special Correspondent 


DETROIT — Darkened by the per- 
sistent refusal of Hitler to give up despite 
repeated warnings from the United Na- 
tions that he is beaten, outlook for new 
car production continues murky, only 
recent bright ray breaking through the 
gloom being announce.nent of a few 
of the postwar plans of Ford Motor Co., 
which seem to indicate a reshuffling and 
in fact rejuvenation of engineering, pro- 
duction and merchandising divisions of 
this leading producer. 


Rehabilitation of Ford engineering 
departments, carried out under direction 
of R, H. McCarroll, has been aimed at 
expanding the staff and facilities devoted 
to both research engineering and produc- 
tion engineering. The latter organiza- 
tion hitherto has been centered princi- 
pally in a building at Gate 4 of the 
Rouge plant, but now has been moved 
to a structure on the edge of the Ford 
airport, once the scene of airplane main- 
tenance work in the old Ford trimotor 
plane days and more recently the site of 
the assembly of the first of the Consoli- 
dated B-24 bombers before Willow Run 
began operations. The move will bring 
closer together the two phases of engi- 
neering at the plant, research engineer- 
ing being centered at the Dearborn en- 
gineering laboratory, some distance from 
the Rouge. 


New Buildings Planned 
A sum of $150,000,000 has been ear- 


marked for reconversion and plant ex- 
pansion in connection with resuming 
automobile production, most of it going 
for new machine tools and production 
equipment. New manufacturing and as- 
sembly buildings are proposed for the 
Ford setup, St. Louis being the location 
for a part of these facilities, although 





Rail Hauls to East Drop to 510,115 b/d 


NPN News Bureau 


WASHINGTON—Tank car hauls of crude and products to the East Coast 
during the week ended Oct. 21 averaged 510,115 b/d, compared with 524,988 b/d 
during previous week, PAW reported this week. Oil companies loaded cars as 


follows: 


Elk Refining 
Franklin 
Freedom Oil 
Globe 

Gulf 

Hartol 

Hess, Inc. 
Home Oil 


Arkansas Fuel 

Ashland Refining ... 
Asiatic Petroleum 
Atlantic Refining 
James B. Berry Sons... 
Cantelou 

Chalmette 

Cities Service 

Coastal 

Conoco a 
Cooperative Gulf Aes 
Cooperative Refining . 


Cosden 


Libby 

Ohio Oil 
Pacific 

Pan American 


Power 
Phillips 
Premier 
Primrose 
Pure 
Richfield 


Jenny Mfg. Co. 


Petroleum Heat & 


23 Roosevelt Oil 
4 Root 
1 Royal Petroleum 
137 Shell 
1314 Sinclair 
176 Socony-Vacuum 
27 Southland : 
32 S. O. California 
48 S. O. Indiana 
5 S. O. Kentucky 
65 S. O. New Jersey 
34 S. O. Ohio . 
Sterling 
Sun 
89 Talco 
65 Texaco 
16 Tide Water 
22 Tiona 
Triangle 
United 


Postwar Cars 


there will be others, such as a $500,00( 
expansion at Memphis, 10 new parts de 
pots added to the present list of 33, ph 
a number of other expansions. 


Ford also has set up a new advisory 
council of 18 members, three from eac 
of six sales regions, to consult yearl; 
with planning and production officials at 
the Dearborn headquarters regarding 
changes and improvements in forthcom 
ing models. This is a radical departur: 
from the previous Ford policy and re 
flacts the additional emphasis being 
placed on merchandising and co-opera- 
tion with regional managers and dealers. 


Silent on Lincoln Line 


Changes already worked out in the 
appearance of the first new Fords to hit 
the streets have been previewed by re- 
gional managers and are said to repre- 
sent a greater advance from the previ- 
ous model than is incorporated in the 
customary year-to-year changes. How- 
ever, the first series definitely will be 
1942 models basically. Shortly after 
their introduction will come a brand new 
Ford line, the much-touted econo.ny car, 
priced 25-30% below the level of the 
regular line,- which would peg it at 
around $700 instead of the mythical 
$500 which has been rumored widely. 
It may be six months after the first 
models are introduced before the low- 
price job will make its appearance, but 
this delayed introduction should serve 
as a sales stimulus between the first cars 
and the succeeding year’s models. 


Many of the above details were re- 
vealed at a recent three-day conference 
here between Ford regional men and 
plant officials. Nothing was heard of 
plans for the Lincoln line, although cur- 
rent advertisements by Lincoln point out 
this series will be ready with “something 
finer” after the war. Strangely this ad- 
vertising makes no mention of the name 
Zephyr, always closely associated with 
Lincoln. Nothing was said in regard 
to the Mercury and Ford six lines at 
Detroit meeting. Presumably they will 
be continued. 


What engine will be used in the low- 
price Ford remains a question, although 
the wiseacres around Detroit say test 
cars are already on the road with sealed 
hoods under which repose five-cylinder 
engines. One report is that the unit 
is a five-cylinder radial, but this is 
seriously doubted, for it is known that 
experiments have been under way at the 
Ford engineering laboratories for sev- 
eral years on a _ five-cylinder in-line 
engine, firing 1-5-2-4-3, and there is lit- 
tle to support the practicality of a radial 
engine for automotive installation. It 
is too noisy, requires too frequent service, 
and is too untested for successful opera- 
tion in passenger cars. 


Ford sales officials, bursting with 
strangely un-Fordlike enthusiasm, say 
the industry is being too conservative in 
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INCE a service station is an electrically 
operated unit, failure of equipment can spell 
lost gallonage and lost dollars. That’s why it will 
pay you to specify Westinghouse as the one 
—s source of supply for your complete electrical 
vith Westinghouse Developments Pioneered equipment. Responsibility is undivided ; reliability 


at The Modern Gasoline Pump Motor is proved by performance. 
Motors for gasoline pumps and compressors, 





The Westinghouse Gasoline Pump Motor is an r 5 ‘ : 
- example of Westinghouse specialized knowl- indoor and outdoor lighting equipment, panel- 
ig! edge of the service station industry ... and boards, control equipment, battery chargers, 
test leadership in product improvement. Westing- 
led house Gasoline Pump Motors were the first to 
der offer a built-in line switch, first to provide an types of Westinghouse service station equipment 
init externally operated voltage changer and first 

S with THERMOGUARD, which provides - : c 
100% protection against burnouts. prehensive solution of your electrical problems. 


Be sure your pump motors are built by When you plan the construction or modernization 
Westinghouse. Then you'll have the newest 
and best in long-life, maintenance-free gasoline 
pump motors. 


water coolers, heaters . . . These and many other 


have been specially designed and built for a com- 





of your service station, call your nearest Westing- 


oars ~-nereweoomese 


house office. Westinghouse Electric and Manufac- 


turing Co.; P. O. Box. 868, Pittsburgh 30, Pa. 
J-94651 
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Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





SERVES THE PETROLEUM INDUSTRY 


FROM DRILLING RIG TO SERVICE STATION 
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A 40%, a 25% or even a 15% cut in our war production will 
make available a lot of Butler oil equipment for the more 
economical distribution of peacetime petroleum products. 


For instance, more than 100 ‘thousand tons of steel have 
been fabricated into pierced steel landing mats for front line 
airfields. This is but one of the many war items of steel 
produced in Butler factories. 


Much of our wartime production settled on major prod- 
ucts which are basically the same as Butler builds for 


peacetime storage, handling and transportation of petroleum 
products. 


Butler bolted steel tanks, for instance, were improved 
for war use to such an extent they successfully store avia- 
tion gasoline on battle fronts around the globe. 


Keeping supplies of gasoline and oil in pace with on- 
rushing American forces called for thousands of semi- 
trailer and truck tanks. Butler-Built tanks in this service 
point the way to peacetime designs even more capable of 


accelerating the swing to highway transportation. 


With one, instead of two wars to win, you can begin 
to tap this great reservoir of skill, machines and specialized 
experience more freely. You can replenish your accumu- 
lated needs with Butler-Built oil storage, handling and trans- 
portation equipment better than anything that went before. 


Address all inquiries to: 
7454 E. 13th St., Kansas City 3, Missouri, or 
954 Sixth Ave. S. E., Minneapolis 14, Minnesota. 


BUTLER MANUFACTURING COMPANY 
KANSAS CITY 3, MO. 
GALESBURG, ILL. MINNEAPOLIS 14, MINN. 
BUTLER-BUILT USS AIR-DEK Sales Offices in Principal Cities 


ine Pearl Harbor, Butler factories have = BR a ] 
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Butler Plants 











... FOR THE STORAGE, HANDLING 
AND TRANSPORTATION OF PETROLEUM 


PRODUCTS AND OTHER LIQUIDS 
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its forecasts of postwar new car markets. 
They look for some whopping 7,000,000- 
car years after wartime restrictions are 
lifted, see passenger car registrations 
climbing to 40,000,000, or 10,000,000 be- 
yond the peak prewar level. 

Other strange pulsating rumblings, of 
exceptional intensity, emanating from 
Ford’s Rouge plant in recent weeks have 
mystified residential neighbors, but have 
now been identified as tests on a jet im- 
pulse engine of the type used in German 
robot bombs. Ford engineers have built 
their own version of this engine at the re- 
quest of the Air Service Command at 
Wright Field, after preliminary tests on 
one of the German units picked up un- 
damaged in England. 

The jet impulse “engine”, in case 
readers are not familiar with it, com- 
prises essentially a tapered steel tube 
mounted horizontally over the tail of 
the winged bomb. The tube has an air 
gate at the forward end which .is held 
open by the onrushing air stream and 
then forced shut when entrapped air is 
combusted with fuel inside the tube. 
Resulting blast has reactive force which 
drives the bomb ahead, and the com- 
plete cycle is repeated. With virtually 
no moving parts other than the front 
gate and capable of burning virtually 
any type of readily combusted fuel, the 
engine is undoubtedly the simplest of the 
jet type yet conceived. 

o Q ° 

Fortunate because his audience was 
principally society women, David Dietz, 
Scripps-Howard science editor, might 
have been laughed out of town after his 
recent Town Hall address here in which 
he said, “The automobile of the next 
few years will be much lighter because 


of the greater use of aluminum and 
plastics, and soon after automobiles of 
entirely different design will begin to 
appear with more window vision and 
higher powered engines. The automo- 
bile motor of the near future will be 
about half the weight of the present 
engine, but will deliver twice the horse- 
power.” 

If Mr. Dietz professes to know any- 
thing about the real automotive indus- 
try, he knows such predictions are just 
the old magoo, because the automobiles 
of the next few years are going to be 
remarkably like their counterparts of 
1940-42, except for possibly a slight 


acceleration in the rate and number of 
changes made from year to year, Evo- 
lution, not revolution, is strictly the 
theme which will be adhered to, for the 
industry has had enough experience 
watching this or that producer go off 
the deep end either stylewise or struc- 
turewise and meet with only disaster. 

To grow slightly pontifical, it might be 
observed that there are too many peo- 
ple talking about that great new world 
in store for everyone while forgetting 
the fact that it is going to be one hell 
of a job even re-establishing a reason- 
ably exact facsimile of the prewar world 
we once knew. 





A.A.A. Urges Careful Checkup of Auto Condition 
For Critical Test of Another Wartime Winter 


NPN News Bureau 
WASHINGTON — The need for con- 


ditioning the nation’s passenger cars is 
now more urgent than ever, the Amer- 
ican Automobile Association warned this 
week, as they faced a critical test in 
the winter of 1944-’45. 

Thomas P. Henry, of Detroit, nation- 
al A. A. A. president, urged that special 
attention be paid to conditioning of 
cars until the war ends both in Europe 
and in the Pacific, because the average 
passenger automobile is now “well over 
seven years old” and there are “no hopes 
of replacement visible in the near future.” 

“While V-E Day is expected to bring 
a substantial degree of relief from re- 
strictions in the form of more gasoline, 
more tires, more parts, and more man- 
power for maintenance,” Mr. Henry 
added, “such relief will not come in time 








Unloading Tires for Equipment 





Tires for our growing array of trucks, jeeps and other equipment are being 
unloaded at a motor supply section in New Guinea 


in South Pacific 


Signal Corps Photo 
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to affect the acuteness of the situation 
during the winter, which is now around 
the corner.” 

Lack of sufficient manpower to repair 
damaged roads or to remove snow and 
ice from highways in the thirty-six snow 
belt states, the A. A. A. chief pointed 
out, will mean more damaged passenger 
cars because of winter road conditions 
this year than in previous years. 

Other factors increasing the difficulties 
of car operation this winter, according to 
Mr. Henry, are the low quality of mo- 
tor fuel now being produced for home- 
front use, and the effect of mechanic 
shortage on the quality and speed of re- 
pairs by garages. 


Average Tire Age 4 Years 


“Add the fact that the average age 
of all passenger car tires now mounted 
is over four years,” he continued. “Lib- 
eral estimates place the number of our 
passenger cars as of the close of 1944, 
at 23,750,000. If this rate continues or 
increases we shall have, shortly after this 
1944-45 winter ends, approximately the 
same number of cars we had 16 years 
previously. In 1929 there were 23,121,- 
589 car registrations.” 

Compelled to do a 1945 job with 1929 
registrations, car owners are faced with 
growing necessity for car and tire con- 
servation, Mr. Henry said, and made fol- 
lowing recommendations: 

“1. Change the oil to a light, winter 
grade. 

“2. Have the motor tuned up, includ- 
ing a thorough check of ignition, car- 
buretor, spark plugs and timing. 

“3. Provide for thorough lubrication 
of wheel bearings and chassis. 

“4. The cooling system should be 
drained, flushed, and checked for leaks. 
Necessary thermostat adjustments should 
be made, and a good, standard brand of 
anti-freeze put into the car well in ad- 
vance of freezing weather. 

“5. Test and clean the battery, 

“6. - Check--brakes and wheel align- 


ment. 


“Ordinarily, these proceedings would 
be merely routine,” Mr. Henry said. “But 
this winter, when the average automobile 
is well over seven years of age, upkeep 
is a matter of paramount importance.” 
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In rural delivery, bucketing of petroleum prod- bucket-counting are out—meters do the work— 
c ucts is one of the chief causes of inaccuracies. It record every gallon of product handled— provide 
wastes time and effort, creates unnecessary gal- reliable cost control that protects profits. 


a lonage losses, and raises handling costs. Neptune Red Seal Meters can save your drivers’ 


ed Today more and more marketers are wiping out time and effort, stop product losses and assure 
rl these profit-stealers by metering their trucks and you of a greater money return on your invest- 
14 equipping them with power take-off and hose ment. A request on your company letterhead will 
~ reels, thereby making more and faster deliveries, bring you complete facts about Neptune Red Seal 
he more accurately. For them—stick-gauging and Meters. Write today. 





Red Seal Gasoline Dis- 
penxsing Punzps will be 
back after the war. Ser- 
vice Instructions Man- 
ual helps you keep pres- 
ext pumps in top condi- 
tion. Copy on request. 


eTTRS | 


NEPTUNE METER COMPANY 
50 West 50th Street _. New York 20, N.Y. 


Branches: Atlanta, Boston, Chicago, Dallds, Denver, Kansas City, Mo., Los 
Angeles, Louisville, Philadelphia, Portland, Ore., San Francisco, Long Branch, Ontario. 











ks This “Type A” Red Seal Meter for ser- The “Compact-Type” Red Seal Meter for tank 
uld vice on bulk plant loading rack fill pipes trucks combines in one complete unit all the eq:ip- 

i recalibrates each tank truck compart- ment necessary for accurate metering. Auto-Stop 
ad ment at each loading; saves time and Print-O-Meter Register shown. 





stops spillage waste. 
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SPEED 
AND RELIABILITY 


Speed is a vital factor in readying our mighty bomb- 
bers and fightets for their all-important missions. 
And at army air bases all over the world, MILVACO 
valves and fittings are helping to feed the fuel that 


keeps ’em flying— saving precious minutes where 
time means most. 


MILVACO valves and fittings are designed and 
engineered to provide a higher speed discharge in 
refueling operations—to maintain a smooth, con- 
stant, full and faster flow. 





And this same precision workmanship, 
accuracy and unfailing dependability, now 
serving so many military uses, are embod- 
ied in MILVACO’S regular line of com- 
mercial valves and fittings for the petroleum 
industry which are now being produced 
for your more urgent needs. 


MILWAUKEE VALVE CO. 
MILWAUKEE, WISCONSIN 
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Patman Subsidy Proposal 
Opposed by P.I.W.C. 


NPN News Bureau 

WASHINGTON — P.I.W.C. this week 
went on record against reco.nmendation 
recently made by the House Small Busi- 
ness Committee to Economic Stabilizer 
Vinson that consideration be given to 
increasing crude prices without incteas- 
ing product prices through subsidies to 
be paid where necessary to independent 
refineries. 

The council unanimously opposed that 
recommendation and reiterated its po- 
sition that when and if increases in crude 
prices are granted corresponding price 
increases in refined product ceilings and 
in retail prices to the consumer be 
made effective simultaneously. 

The second resolution adopted at the 
meeting on P.I.W.C. dealt with the 
question of increased rail rates, which 
is now being considered in public hear- 
ings by the Interstate Commerce Com- 
mission. 

The council said it has considered 
the economic effect such increases would 
have on the operations of the oil indus- 
try and recommends to PAW that it 
convey formally to OPA the council’s 
recommendation “that if, as and when 
such increases in freight rates are made 
effective the OPA should simultaneously 
therewith increase the ceiling prices of 
all petroleum produts in an amount suffi- 
cient to cover such increases.” 





Drilling in Los Angeles Harbor 
Subject of Investigation 


NPN News Bureau 

LOS ANGELES—A legislative interim 
committee will begin an investigation of 
oil drilling operations being conducted at 
the Los Angeles Harbor under city re- 
zoning regulations, it was disclosed this 
week. 

The investigation will be made by the 
interim committee on federal and state co- 
operation on petroleum, of which As- 
semblyman Ralph Dills is chairman. 

Wilmington residents complain that 
the city has ignored their protests by 
granting oil drilling permits that have 
reduced the value of their property. The 
Wilmington residents specifically protest 
a proposal now before the council to enter 
29 more blocks of Wilmington territory 
in the oil drilling area. 
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P.1.W.C. Report on Production Manpower Shows 


Only 275 Youth Deferments in Force of 158,000 


NPN News Bureau 
WASHINGTON — A comprehensive 
study of the manpower problems in pro- 
duction activities was released this week 
by P.I.W.C. which showed that out of 
more than 158,000 workers, 275 who are 
under 26 years of age have been granted 
deferments compared with more than 
300,000 such deferments in all other war 
industries in the U.S. 


The report estimated that about 11,700 
companies, contractors and organizations 
are directly engaged in exploration, drill- 
ing or producing, many of which are en- 
gaged in all branches of production oper- 
ations. However, of this total, approxi- 
mately 200 are independent exploration 
concerns, 700 are well servicing com- 
panies and about 2000 are independent 
cable tool and rotary contractors. 

Of the 158,000 men they employ, 
about 9,581 are technically trained and 
a recent survey indicated that approxi- 
mately 40% of all technical men formerly 
engaged in oil production have entered 
the armed forces and no replacements 
have been available. 

The manpower report, which was pre- 
pared by a special committee of P.I.W.C.’s 
manpower committee, was presented un- 
der four main breakdowns—exploration, 
drilling, producing operations, and oil 
field servicing. 


Report on Exploration 


On the first, the report showed: 

1. There are about 8,000 individuals in 
the U.S. now engaged in exploration 
activities, of which about 40% are pro- 
fessionally trained men. Approximately 
68% of the 8,000 are engaged in geophy- 


sical work, comprising 25% who are pro- 
fessional geophysicists, 55% trained sub- 
professional and technical men, and 20% 
non-technical workers. 

2. While exploration activities must 
continue to expand to meet PAW pro- 
grams, independent exploration com- 
panies are and will be unable to meet the 
requirements of drilling and producing 
companies for exploration services. Vir- 
tually no new crews are presently avail- 
able from the contracting companies. A 
recent survey of a number of them indi- 
cated they could not add a single unit, 
entirely because of the manpower situa- 
tion. 

8. The discovery of new reserves “has 
been disappointing” and _ exploration 
activities should increase at least 25% 
to keep pace with exploratory drilling 
requirements and make available to the 
industry scientific information concerning 
most favorable location for the discovery 
of new reserves. 

Drilling Activities 

The following facts were presented on 
manpower in drilling activities: 

1. Most drilling is done by indepen- 
dent contractors and since Jan. 1, 1943, 
active rotary drilling rigs alone have in- 
creased from about 780 to more than 
1,700 as of Sept. 1, 1944. Operators 
have found ‘it necessary to increase work- 
ing hours to the point where some are 
now working personnel two 12-hour 
shifts per day, seven days a week. Gen- 
erally, the industry is trying to work three 
8-hour shifts, seven days per week, but 
due to labor turnover, absenteeism and 
the irresponsibility of men available for 
employment, 60 hours of work per em- 


Personnel Survey, Production Branch, Petroleum Industry 
(SEPTEMBER 1, 1944) 





Approx. 
Total No. 
Employees 
in Nation 
EXPLORATION— 
Independent geophysical, geo- 
logical, etc. companies and ex- 
ploration depts. of large inte- 
grated companies 8,000 
DRILLING 
Drilling contractors and drilling 
depts. of large, integrated com- 
panies 39,990 
PRODUCTION— 
Includes actual producing of 
crude oil, installation and main- 
tenance of separators, treaters, 
artificial lift, etc. 96,162 


OIL FIELD SERVICING— 
Independent oil field servicing 
companies as cementers, acid- 
izers, rig builders, electric log- 
gers, treaters, fishing tool cvom- 
panies, clean out and workover 
companies, well servicing com- 


panies 14,350 





I bo ne hie tee 158,502 


Includes 4-F, 1-C, Other Class. Approx. 
Approximate Number of Men’ No. of 
Tech- , Avg. Hrs. 





18 26 30 nically Worked 
through through through Trained Per 

25 29 37 Men Week? 

756 1,168 3,008 4,200 56 


1,625 4,800 13,200 1,102 58 


1,923 5,769 21,636 3,654 51 


574 1,435 $3,445 625 62 


4,878 





13,172 41,289 9,581 


*Technical men and men in higher supervisory capacities are working considerably more 
hours per week than are indicated in this report. 


NOVEMBER l, 


1944 








ploye, per week is a more accurate fig- 
Although rotary drilling rigs in 
operation have increased over 100% since 
Jan. 1, 19438, actual well completions by 
rotary rigs increased in the first six 
months of this year only 30% over the 
corresponding period of 1948. 


2. Trained replacements for drilling 
crews are not available. It has been 
particularly difficult to recruit men on 
the West Coast, the Louisiana swamps, 
and sparsely settled areas of West Texas 
because most of the men available are 
older, and married. 


8. There are now about 39,990 men 
employed in drilling activities. Of this 
total, approximately 1,102 are technical- 
ly trained. 


4, About 100 more rigs should be put 
in operation immediately to keep pace 
with PAW’s program, requiring an addi- 
tional 700 to 1,700 men, depending upon 
type of rigs. 


5. Since it is impossible to secure 
trained, technical men, the industry must 
retain the small group of engineers now 
engaged in improving drilling techniques 
and equipment. This group, which now 
amounts to about 2.5% of the personnel 
of all drilling operations, “cannot furnish 
the technical advice needed and, there- 
fore, the efficiency of the expanded drill- 
ing program is suffering. Unless this en- 
gineering advice is available, proposed 
increased drilling operations cannot uti- 
lize available material and manpower to 
the best advantage.” 


Backlog Is Maintained 


Due to the backlog of trained men 
and the relatively smaller loss to selective 
service because of the average age of per- 
sonnel, production operations have been 
able, by increasing hours of work and 
active recruiting of manpower, to meet 
required production demands, except in 
areas of critical labor shortages, the re- 
port stated. 


On this branch of production activities, 
the report said: 


1. Production field operations, includ- 
ing supervision and clerical departments, 
require about one man per nine flowing 
wells and one man per four pumping 
or artificial lift wells. On Jan. 1, 1942, 
there were approximately 77,750 wells 
producing by natural flow, dropping to 
about 46,350 as of Jan. 1, 1944. 


2. In view of the fact that producing 
operations offer steady employment with- 
out the necessity for frequent moves, this 
is the easiest branch of production opera- 
tions in which to recruit manpower. 

8. Increased withdrawals at levels 
above efficient rates will require addi- 
tional, technical information and study. 
Since needed engineers are not avail- 
able, the industry must retain all tech- 
nical men in production operations “to 
meet the tremendous job ahead.” 

Nearly all of the single men formerly 
engaged in oil field servicing operations 
have been lost to the armed forces, the 
report stated. In addition, many trained 
men have switched to other industries. 

On this phase of production operations, 
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Thirteen that 
reversed History 


Recentressiy History’s pen scratched on. First, the annihila- 


tion of Poland...then, the ‘‘phony’”’ war... Hitler dancing gleefully 
in the shadows of the Eiffel Tower. 


But the age of the Master-Race was not to be. For you re- 
member Churchill's few men. When the Battle of Britain was all 
over, they had carved a Trafalgar of the air out of the skies. 


And scientific analysis of this turning point in history reveals 
that a thirteen-point advantage in octane rating proved invaluable 
to the R.A.F. in sweeping the Luftwaffe from the skies! 


Painfully, slowly, the R.A.F. fought its way to the first 1,000- 
plane blasting of Cologne. The A.A.F. arrived. Together, these 
avenging angels have hurled doom at the enemy. At this writing, 
final victory is in sight. Even now the Japanese must be search- 
ing their souls. 


Behind this titanic struggle for mastery of the air has. been 
another struggle as colossal in its intensity. When this war has 
been finally written up to be judged with cold impartiality ... the 
world will know its full debt to America’s petroleum industry. 


That story will serve to teach the principles of Democracy, 
too. It will tell of private companies banding together in common 
cause. It will tell of research triumphant. Research carried on in 
hundreds of laboratories and pooled to strengthen America’s 
sinews. Research that has found in petroleum . . . toluene in un- . 
dreamed of abundance, the plus for 100-plus octane gasoline, the 
aromatics, butadienes for synthetic rubber, the magic healing ot 
the sulfa compounds. 


And these war-nurtured developments will give way in turn to 
new products resulting from rearrangement of the atomic struc- 
ture of the hydrocarbon. But whatever America’s petroleum future, 
today’s accomplishments will always make comfortable reading. 


THE Mi. W, Kexzroce Company 





the report pointed out that many of the 
approximately 13,350 men engaged are 
not technical graduates but men who, 
through experience and job training, have 
acquired knowledge, judgment and skills 
which qualify them to be considered ex- 
perts in their particular field. “These 
men,” it was added, “must be retained if 
increased drilling and production is to be 
expected.” 

In view of the fact that technical men 
are not available, the report added, the 
already over-burdened group in oil field 
servicing organizations will have to limit 
their work to solving only the most 
critical problems of the industry. Many 
of the minor, technical problems that 
would increase the efficiency of opera- 
tions “must go unsolved.” 





Crude Petroleum Stocks 
Down 1,163,000 Bbis. 


NPN News Burean 
WASHINGTON—Domestic and for- 
eign crude petroleum stocks at the close 
of the week ended Oct. 21 totaled 221,- 
711,000 bbls., down 1,163,000 bbls. from 
the previous week, the Bureau of Mines 
announced. Stocks of domestic crude 
were down 1,149,000 bbls. and foreign 
crude down 14,000 bbls. 


Heavy crude oil stocks in California, 
not included in gasoline-bearing stocks, 
totaled 6,478,000 bbls., up 63,000 bbls. 
Major increases were Kansas, up 130,- 
000 bbls., and Louisiana, up 98,000 bbls. 


Major decreases were New Mexico, 
down 177,000 bbls.; Oklahoma, down 
650,000 bbls.; California, down 289,000 
bbls.; and Rocky Mountain, down 147,- 
000 bbls. 

Daily average crude oil production 
during the week ended Oct. 21, accord- 
ing to API, was 4,745,000 b/d, or 18,000 
b/d above previous week. Daily average 
crude runs to stills of 4,662,000 b/d were 
73,000 b/d above level of preceding week 
and 481,000 b/d above week ended Oct. 
23, 1943. 





Gas Strike in Henderson Area 
Starts East Texas Near-Boom 


Special to NPN 
HENDERSON, Texas—The flurry of 


drilling in East Texas is expected to pick 
up with the discovery of a new gas and 
distillate pool nine miles southeast of 
Henderson by the H. C. Owen No. 1 
Rousseau, Wilkerson survey. 

The discovery is reported to be pro- 
ducing at a rate of 5,000,000 cubic feet 
of gas daily, and spraying distillate at 
the rate of 20 barrels daily per 1,000,000 
cubic feet of gas produced. The well is 
reported producing from a second po- 
rosity in the Travis Peak formation, al- 
though it previously had shown com- 
mercial production in the Pettit Lime sec- 
tor. 

Located on a block of approximately 
6000 acres, the wildcat is reported pro- 
ducing through a three-eighths-inch choke 
on top and one-eighth-inch choke on bot- 
tom. 
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FPC Natural Gas Probe May Herald Attempt 
To Control Crude Output, P.I.W.C. Told 


News Bureau 


NP 

WASHINGTON — P.L.W.C.’s Produc- 
tion Committee this week reported on 
its meeting, chairmaned by Don T. An- 
drus and attended by about 30 indus- 
try members and PAW officials, detailing 
discussions on various production activi- 
ties and presenting reports by PAW’s di- 
rectors of production and materials. 

It was reported that: 

1. John M. Lovejoy called attention 
to the proposed natural gas reserves in- 
vestigation by the Federal Power Com- 
mission and B. R. Gay, of Northern Nat- 
ural Gas Co. stated that FPC had in- 
vited the Independent Natural Gas Assn. 
of America and the National Gas Divi- 
sion of the American Gas Assn. each to 
appoint a committee of three to meet 
with the commission on Nov. 3. 

“It was the general impression,” the 
production committee’s report stated, 
“that the action of the FPC, in attempt- 
ing to exercise control over the produc- 
tion of natural gas, would extend that 
influence over the production of crude 
petroleum and might involve the pro- 
duction of other commoiities refined from 
natural gas and crude petroleum. Mr. 
McWilliams (PAW production director) 
indicated that the matter was under con- 
sideration by PAW. He did not state 
what action might be taken.” 

2. PAW Foreign Production Director 
Heroy told the committee that two fac- 
tors in the foreign production field are 
becoming increasingly clear: (1) No im- 
mediate sharp reduction in production re- 
quirements to supply the European 
theater of war; (2) present sharp increases 
in requirements to supply the Pacific War 
theater. He further stated, the commit- 
tee reported, that “increasing tanker 
hauls in the Pacific may offset any re- 
duction in the Atlantic.” 

3. George A. Hill, Jr., Houston Oil 
Co., urged PAW to continue its efforts 
to require all foreign claimants for oil 
drillings rigs and equipment to satisfy 
“the proper authorities” that their re- 
quests were necessary and to see that 
supplies needed in the U. S. are “not 
allotted unnecessarily to any other coun- 
try.” 

On this point, PAW Materials Direc- 





Plan Deepest Well in World 


Special to NPN 

SAN ANTONIO — H. R. Cullen, 
head of the Quintana Petroleum Cor- 
poration has announced plans to drill 
the deepest oil well in the world—at 
least to 16,000 feet, on a site 75 miles 
south of San Antonio. 

Cullen said the location has been 
made in Western McMullen County 
12 miles south of Fowlerton and 5850 
feet northeast of the Greens Branch 
pool. 

A California well holds the present 
depth record. 











tor Parsons explained. that in some cases 
representatives of foreign governments 
through their committees, must clear 
their claims through WPB and in some 
cases through the President’s protocol 
committee. 

4. Mr. Lovejoy reported that a proj- 
ect started a month ago by the Production 
Manpower Committee dealing with pro- 


duction manpower requirements was now 
in the hands of PAW. 





Explored Before Accountants 
Pitfalls of ‘Carried Interest’ 


Special to NPN 

DALLAS — The perils and pitfalls 

confronting oil men in “carried interest” 

dealings were outlined here by H. W. 

Goodson, oil tax authority, in an ad- 

dress before the Petroleum Accountants’ 
Society of Dallas. 


Carried interest, he said, is the reward 
an agent receives for his assistance in 
consummating oil deals wherein he is car- 
ried for a portion of the deal after the 
operator has recovered his investment. 

Mr. Goodson explained the complica- 
tions arising from such arrangements by 
creating Albert Four Eyes, an Oklahoma 
Indian scout, who was engaged by an 
oil company to secure leases from his 
fellow redmen with the promise that he 
would be carried for an interest in the 
leases. 

After much oil was produced, Albert 
was told that the properties had not paid 
out. He finally engaged legal aid and 
was awarded his share of the leases. 
Immediately he was confronted with a 
sizeable tax bill, as he had received in- 
come in the form of property, but had 
no cash to discharge the tax obligation. 
Mr. Goodson advised extreme caution 
in making carried interest obligations— 
most of which are necessarily complex 
and all of which are subject to a multi- 
tude of tax pitfalls. 

Mr. Goodson drew a distinction be- 
tween a carried interest and a_ profit 
sharing interest by a similar example. 
In the profit sharing arrangement, Albert 
Four Eyes would not have had an im- 
mediate tax obligation, as he would not 
have received an interest in the leases, 
merely an interest in the net profits if, 
as and when received, which had no 
current determinate value. 





Wild Gasser Suit Delayed 


Special to NPN 
AUSTIN, Tex.—The suit of the Texas 
Railroad Commissioner seeking a receiv- 
ership of the H. M. Harrell directional 
well in the Bammel gas field of Harris 
County has been postponed until Nov. 6 
The directional well was ordered 
drilled to control the unruly F. M. Cor 
zelius gasser, which has been alternatels 
cratering and catching fire for more that 
a year. 
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The villain of this film 





threatens your plant, too! 


IRE, the saboteur, can destroy your plant— 
F. en though you’ve installed the most modern 
fire-fighting equipment! If your men don’t know 
how to operate it, or if they use the “right” equip- 
mentagainst the wrong fire, disaster can easily result. 

Believing that visual instruction is easiest un- 
derstood, longest remembered, Walter Kidde & 
Company have produced a color film with sound. 
It shows exactly what to do when fire strikes. It 


pictures the different classes of fire, shows how 
to fight each of them. It’s fast-moving, grips the 
attention of its audience during the twenty min- 
utes of its run. 

We'd be glad to show this film to key men at 
your organization. There is no obligation what- 
ever for this service. Just drop a line today to 
the address below and we’ll arrange a showing 
at your convenience. 








WALTER KIDDE & COMPANY, INC., 140 
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CEDAR STREET, NEW YORK 6, 
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Mid-Continent Airlines to Expand Routes to Serve Oil Industry | 
The 
New Douglas Planes Turned ; oy ~ 
i situatin 
Over by Army To Be Ready by MID-CONTINENT AIRLINES, INC. \.| | fs 
en ican 
Dec. 1 for Passenger Service; EXPANSION ‘PROGRAM Jan. 1. 
Hearings On Extensions of | | ; of the 
° July 1, 1944 countr 
Lines Due Soon - 
nN \ miles « 
Special to NPN oMsEne noure 4, Sy, south 
KANSAS CITY — Mid-Continent Air- Red ~. “A 
lines, Inc., plans to improve and extend “Vine cians, | 
its service to oil men in an expansion from 7 
program to be put into effect as rapidly | ; activity 
as conditions permit it to be worked out, leans t 
according to Frank N. Buttomer, director 3 added 
of research. The commercial airlines | Contin 
consider the business of oil men as a ’ Seis 
plum, he said, and competition is keen. ——_| INNE Tulsa, 
Mid-Continent now operates over air A sieves ) portati 
routes principally running north and hinterl: 
south through this middle section of the totaled 
United States where oil production, re- Orlean: 
fining and marketing is a big factor in 67% ¢ 
the over-all industrial picture. The ex- i ®, / leum. 
pansion plans include the addition of | gave a: 
both new routes and new planes, Mr. ean | of botl 
Buttomer said. i 
Route Extensions Sought Score 
In Te 
“The military recently turned over to 
us, four new Douglas DC-3 planes, ; DAL 
which are now being converted to com- coupon 
mercial use by the installation of up- / the So: 
holstering and seats for 21 passengers,” ; R affice } 
he continued. “They are to be ready for charges 
service by Dec. 1. ; — \ - 100 per 
Applications for extension of routes are a in the | 
now pending before the Civil Aeronautics yi 4 W. J. 
Board and are to be heard between now \ said ar 
and Feb. 6, 1945. , z y | bought 
The routes of greatest interest to oil ff > 3 crimina 
men are extension of present air routes here as 
south from the Tulsa terminal to Hous- Abou 
ton, with stop at Dallas, and from Tulsa . ; four en 
to New Orleans with stops at Shreveport Paper } 
and Baton Rouge. Another proposed | \ in Dall: 
flight would be direct from Kansas City : : \ £ others 
to New Orleans with stops at Spring- : , Commis 
field, Mo., Little Rock, Ark.; Monroe Holt stz 
and Baton Rouge, La. and Natchez, Miss. In ad 
Flights from Kansas City to Chicago and of servi 
from Kansas City to Detroit via St. Louis a cei eet 
are also planned. a) raigne 
, eimancun@aamensetn” deal in 
No Wartime Expedient voked. 
In a booklet due from the press very Aen 
soon, Mr. Buttomer describes rapid trans- ment o 
portation as vital to the petroleum in- signed t 
dustry and adds that nowhere is poorer Nobody 
transportation to be found than in the . ielen 
area proposed for more complete service . coming 
by Mid-Continent planes. . the Sout 
“More than 60% of all the nation’s 
crude oil produced in 1943 and more 
than 53% of that produced in 1941,” he Fatal 
points out, “came from an area within | 
100 miles on either side of Mid-Conti- PORT 
nent’s proposed route. So great is the < : gation ji 
oil industry’s need for communication Cause of 
and transportation,” he said; “that most Better transportation service to the oil industry from production on the Gulf Coast. Texas 
oil companies operate their own com- north to markets in the Midwest is proposed by Mid-Continent Airlines, Inc. Ex- killed J 
munications systems, and at least 21 pansion plans call for extension of routes as indicated by dotted lines, applications Comp 
private airplanes are owned by Tulsa for which are to be heard by Civil Aeronautics Board by Feb. 6, 1945 the plan 
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firms to maintain contact with their oper- 
ating interests.” 

[he condition is not a wartime expe- 
dient, according to Mr. Buttomer, but a 
situation of long standing and one likely 
to continue in the future. He cited Amer- 
ican Petroleum Institute’s estimate of 
Jan. 1, 1944, as placing more than 65% 
of the underground oil reserves of this 
country as being located within this 
area, and more than 55% within 100 
miles of Mid-Continent’s proposed north- 
south operation. 

‘A steady flow of engineers, techni- 
cians, instruments and machinery streams 
from Tulsa, the domestic center of such 
activity, through the port of New Or- 
leans to Central and South America,” he 
added as a further explanation of Mid- 
Continent’s basis planning. 

New Orleans and Houston as well as 
Tulsa, he said, would profit by fast trans- 
portation in their principal market and 
hinterland. He said petroleum products 
totaled 27% of all tonnage clearing New 
Orleans for foreign ports in 1940 and 
67% of coast-wise shipping was petro- 
leum. Similar figures for Houston, he 
gave as 70% export and 98% coast-wise 
of both products and crude oil. 





Scores Face Indictments 
In Texas Coupon Theft 
Special to NPN 

DALLAS—Those thousands of missing 
coupons are beginning to turn up all over 
the Southwest, and the OPA regional 
office here has all hands busy preparing 
charges and indictments against about 
100 persons whom they think had a hand 
in the deal. 

W. J. Holt, OPA enforcement attorney, 
said around 100 people whom he said 
bought the stolen coupons will face 
criminal indictments in Federal Court 
here as soon as they can be prepared. 

About a score of persons, including 
four employes of the Fleming and Sons 
Paper Mill, have been charged already 
in Dallas and Fort Worth and about 80 
will be arraigned before U.S. 
Commissioner John Davis shortly, Mr. 
Holt stated. 

In addition, Holt said, possibly a score 
of service stations which allegedly re- 
ceived the stolen coupons will be ar- 
raigned to determine if their right to 
deal in rationed gasoline should be re- 
voked. 

The coupons—20,000 of them have al- 
ready appeared—were stolen from a ship- 
ment of 12,500,000 which were con- 
signed to the paper mill for destruction. 
Nobody knows yet how many were 
stolen, but Holt said they have been 
coming in from filling stations all over 
the Southwest. 


others 





Fatal Blast Under Inquiry 
Special to NPN 

PORT ARTHUR, Texas—An investi- 
gation is under way to determine the 
cause of the mysterious explosion at The 
Texas Company refinery here which 
killed John A. Taylor, 34, pipefitter. 

Company officials said that damage to 
the plant was slight. 
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“| HAVE BEEN continuously associated with Richfield since 
the latter part of 1929 and I have never had so many years of 
satisfactory business dealings as I have had with Richfield,” says 
Clinton B. Lamson, President of the Lamson Oil Corporation, 
Providence, R. I. “For many years we have been one of the first 
ten in tax-paid gallonage in the State of Rhode Island.” 











“OUR RETAIL OUTLETS are popular and well thought of in this 
territory: Richfield products, particularly motor oils, have forged 
ahead against our many competitors. Richfield policies, prod- 
ucts and service have always been of the best. It’s a pleasure 
to do business with such a concern,” says Mr. Lamson. 


A few good territories are open in the Eastern States for post- 
war development. If you’re an independent distributor, we 
suggest you get full details about a Richfield franchise now. 
Remember, Richfield sells only through Independents. 
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Rationing Requirements Imposed on Industry 
To Strengthen OPA Enforcement Efforts 


By Elwin E. Hadlick 


In the last article it was mentioned 
that there are rules of procedure which 
apply to the situation where a distributor 
of fuel oil fails to collect ration evi- 
dences from the person who received 

the oil. The type- 

writer had barely 

cooled off before a 

distributor inquired 
8 for assistance on this 

very question. It 
|seems distributors 
are reluctant to do 
mM the things required 
by the rules because 
they fear that the 
doing of them may 
result in irritation of 
their customers; their 
feelings are under- 
standable, but the 
rules are still in the book. 

Some distributors seem to have dif- 
ficulty finding the provisions requiring 
them to do certain things when the 
receiver of the fuel oil fails to turn in 
his ration evidences. This is prob- 
ably because they are looking in a com- 
pilation of Ration Order 11. The pro- 
visions of Section 1394.5712 were add- 
ed by Amendment 26, effective Sept. 
22 of this year and have therefore not 
appeared in most compilations. 

The new paragraph relates not only 
to dealers but to primary suppliers as 
well. It simply says that any dealer 
or primary supplier to whom a trans- 
feree has failed to surrender evidences 
within 15 days after their surrender was 
required must, within seven days there- 
after, notify the district office of OPA 
of that fact. Certain specific data must 
be reported, and in writing, namely: 
Name and address of transferor and 
transferee; date and amount of each 
fuel oil transfer made to the transferee 
for which evidences have not by the 
date of the report been surrendered: 
and the date on which evidences for 
such transfer were due. 


Mr. Hadlick 


Rules Strengthen Enforcement 


Those requirements ought to suggest 
themselves to everyone as having been 
inserted for the primary purpose of 
strengthening OPA enforcement efforts. 
They put teeth into the requirement 
that transfers of fuel oil be made only 


in return for ration evidences. The 
rules must be fully observed by any 
distributor, and particularly by one who 
wants OPA to clear up the shortage 
caused by failure of the customer to turn 
in ration evidences. If those rules are 
followed by a dealer, then the dealer 
may make application for a bail out by 
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use of Form R-1120, discussed last 
week. Primary suppliers take credit in 
such situations on their monthly R-1119 
reports. 

Most persons affected by gasoline 
rationing realize that inventory coupons 
were abolished some time ago. It ap- 
pears that there are at least some who 
have not converted their inventory cou- 
pons into proper ration evidences. In 
Amendment 155 to Ration Order 5C 
OPA has given what appears to be a 
final warning. It is a word of caution for 
any dealer or intermediate distributor 
who finds that he has for some reason 
or other thus far failed to turn in his 
inventory coupons. 

Amendment 155 provides, so far as 
inventory coupons are concerned, that 
such ration evidence must be surrendered 
to the local board on or before Nov. 
30, 1944. That is a direct statement and 
one which is easy enough to understand. 
We have been given the impression that 
this is the final and last mention which 
OPA intends to make of the matter, and 





In last week’s NPN, Elwin E, Hadlick 
discussed the “Bailout” program and 
waraed of probable pitfalls in the path 
of industry, and told of means of avoid- 
ing them. The present article is a con- 
tinuation of the discussion, and an ex- 
planation of reasons for the rationing 
rules now in force. 





that there will be no possibility of relief 
at a later date for any affected operator 
who fails to make his application by 
Nov. 30. Form R-541 should be used for 
the purpose. 

The rules relating to other types of 
gasoline rationing evidences which deal- 
ers and intermediate distributors may 
have on hand ought also to be noted 
because there has been a bit of a change 
in the rules. This change was also 
made by Amendment 155. The new 
rules relating to evidences other than 
inventory coupons are that any dealer 
or intermediate distributor who has in 
his possession or control any ration evi- 
dences which he acquired after Sept. 22, 
1942, in exchange for a lawful transfer 
of gasoline, and which evidences can 
no longer be lawfully transferred by 
him or deposited in a ration bank account 
at the same unit value which such evi- 
dences had at the time and place of sale 
of gasoline, shall surrender evidences 
to the local board. A deadline is pro- 
vided as to such ration evidences ac- 
quired over past months; applications 
may be made at any time on or before 
Nov. 80, 1944. However, after that 
date applications which relate to ration 
evidences which have been invalid for 


more than three months will not be c: 
sidered. 

The rules relating to applications f 
replacement of ration evidences whic 
have become invalid by length of tim: 
have been amended slightly. They ar 
contained in Section 1394.8216(b) 
amended by the before mentione: 
Amendment 155. The procedure for 
handling exchange of inventory coupon 
is about the same as that for handling 
invalid coupons, but the consideration 
here will be in terms of the latter typ: 
An application in triplicate must be 
made on Form R-541. This form re- 
quires a listing of the ration evidences 
which are being surrendered, and a 
showing of the unit value which those 
evidences had at the time and place 
where they were surrendered by a con- 
sumer in exchange for a transfer of gas- 
oline. 


Board Wants Reasons 


The requirements related in the pre- 
ceding paragraph are not difficult. Those 
that follow may not be more _ burden- 
some but they get down to the basic 
facts of the particular situation. The 
applicant is required to submit a state- 
ment supplemental to the Form R-541 
setting forth the reasons why he was 
unable to dispose of the evidences with- 
in the time prescribed by Ration Order 
5C. That is a requirement which 
should be squarely met by all applicants 
who have any thought of being granted 
relief, 

The board should not be treated as 
though it were in a position to grant 
validity to expiring coupons in every 
case where it is asked; the board must 
have good and valid reasons why the 
applicant could not or did not dispose 
of or turn in the ration evidences at 
the proper time. 

While the application must be pre- 
pared in triplicate, only two copies need 
be filed with OPA; the third copy is for 
the applicant’s own file. The two copies, 
both signed, are filed with the local 
board. The local board acts upon the 
application, gives approval to it if it 
finds that the ration evidences were 
acquired by the applicant at the proper 
value in exchange for a lawful transfer 
of gasoline, and that there was good 
reason for the applicant’s failure to dis- 
pose of the coupons within the pre- 
scribed limits, 

There may be some curiosity as to 
what the board does with the duplicate 
copy of the application. It is sent by 
the board to the Chief Enforcement At- 
torney in the District Office. The partic- 
ular rule which is here being consid- 
ered does not indicate what purpose 
is served by this copy going to the En- 
forcement Attorney. Anyone can well 
imagine, however, that the purpose is 
that of an investigation of any improper 
handling which might be indicated by 
the application. 
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REGULATIONS 


Digests of Regulations Issued Weekly Regarding Oil and 


Oil Equipment . . Reports of Prospective Regulations 
and Amendments . . Actions of Industry Committees 
and Meetings . . Editorial Comment, Interpretation. 
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Index of Week's 
War-Oil Orders 


(Issued Oct. 21-28, 1944) 


PAW—Petroleum Administration for War 

PAO 11, SO 15—Modification of oil well 
spacing regulations in West Texas 

PDO 13, Am. 1—Restrictions relaxed as to 
grade of fuel oil permitted to be used in coal 
spraying 

DIR. 78—Supply program in District 3 

DIR. 79—Use in oil and gas drilling of 
butane and propane-butane mixture restricted 

Priorities Circular 9, Revocation—PAW let- 
ters to petroleum operators replace circular on 
new steel shipping drums 

Priorities Circular 11, Revocation—Letters 
to petroleum operators replace containers pri- 
orities circular 

Release re 1evision in critical petroleum prod- 


ucts list—87-octane aviation and 80-octane all- 
purpose gasoline shifted from Group 2 to 
Group 3 


OPA—Office of Price Administration 

GMPR, Order 6 under § 1499.3 (e)—Amoco 
586 special valve stem oil ceiling 

MPR 134, Am. 16—Appendix A amended 

MPR 165, RSSR 19, Order 1—Ceiling rates 
on oil burner services within District of Colum- 
bia City Area 

RO 5C, Am. 158—Specific provisions for 
aviation gasoline inserted in RO 5C 

Bowles Memorandum to OPA Advisory Com- 
mittees—Reconversion period pricing policy 
WPB—War Production Board 

L-61, Revocation—Restrictions removed on 
production and delivery of tire retreading, re- 
capping, and repair equipment 

L-144 as am. 10-21-44—Laboratory equip- 
ment restrictions 

M-81, Direction 5—-November and Decem- 
ber 1944 packing quotas 

M-153, Revocation—Restrictions on use and 
delivery of acrylonitrile transferred to M-300 

M-212, Revocation—Restrictions removed on 
use and delivery of petroleum coke 

M-293 as am. 10-14-44—Frozen 
schedules 

M-300, Schedule 56—Acrylonitrile allocation 
now under M-300 

M-300, Schedule 57—Chlorinated 
allocation now controlled by M-300 

P-146, Direction 3—Use of ratings for parts 
of fibre drums 

Pri. Reg. 3 as am, 10-21-44—Application 
and extension of preference ratings 
DSC—Defense Supplies Corporation 

Reg. 7, Am. 2—Changes in list of pools 
eligible for price increases 
NWLB—National War Labor Board 

GO 4 Am.—Laboratory technicians excepted 
from GO 4’s exemption list in Region X 

Directive establ. War Shipping Panel, as 
am.—FPanel rulings final unless dissenting mem- 
ber enters special request for NWLB approval 


shipping 


paraffin 





OIL-LAW-Gram Service 


Complete texts of all orders or amend- 
ments digested in war-oil orders can be had 
from Platt’s Oil-LAW-Gram, 1213 West 3rd 
street, Cleveland 13, Ohio. Minimum charge 
single copies $1. Copies of these texts are 
always in stock but large orders can be 
promptly filled by reprinting as plates and 
stencils are also kept. 

Complete daily Oil-LAW-Gram service, 
with necessary binders, $100 per year in 
advance. 

Due care and judgment have been taken 
in preparing and publishing these digests 
and in reproducing the original texts but 
the publisher does not warrant their abso- 
lute legal completeness nor accuracy. Im- 
portant decisions by the reader should be 
made only after careful study of complete 
texts. 
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EO—Executive Orders 

EO 9490—-WPB Chairman empowered to 
amend necessity certificates and to issue pay- 
ment certificates 

EO 9491—Regulations governing issuance of 
payment certificates under § 124(h) of Internal 
Revenue Code 
Dept. of Labor on Fair Employment Practice 

EO 9346, Interp.—Government contract non- 
discrimination clause 


Digest of Week's 
War-Oil Orders 


Petroleum Administration for War 


MODIFICATION OF OIL WELL SPACING 
REGULATIONS IN WEST TEXAS—PAO l11, 
SO 15—Reviewed in 10-25 NPN, p. 50. 
issued and effective 10-23. 

RESTRICTION RELAXED AS TO GRADE 
OF FUEL OIL PERMITTED TO BE USED 
IN COAL SPRAYING—PDO 13, Am. 1 to 
7-25-44 version—Light grades, as well as Nos. 
5 and 6 and Bunker C fuel oil, may now be 
used for spraying coal. Issued 10-21. 

SUPPLY PROGRAM IN DISTRICT 3— 
Petroleum Directive 78—Provides for sales, ex- 
changes, and loans of crude and products among 
Southwest petroleum refiners, replacing Re- 
vised Plan 15. Sets up and defines functions 
of certain industry committees and provides for 
joint use of petroleum facilities by petroleum 
operators. Applicable in Dist. 3 only, which 
comprises Ala., Ark., La., Miss., New Mex., 
and Tex. Issued 10-14, effective 10-14, filed 
10-25. 

USE IN OIL AND GAS DRILLING OF 
BUTANE AND PROPANE-BUTANE MIXTURE 
RESTRIC1ED—DIR. 79—This mixture may 
not be used if natural gas is available as a 
substitute fuel in any drilling area, unless it 
was so used in the drilling of a particular well 
prior to 11-1-44. Applications for exception 
for specific well or generally in an area or field 
may be filed by letter in duplicate to District 
Director. Issued 10-23, effective 11-1, expires 
4-1-45. 

PAW LETTERS TO PETROLEUM OPER- 
ATORS REPLACE CIRCULAR ON NEW 
STEEL SHIPPING DRUMS—Pri. Circular 9, 
Revocation—lIssued 10-16. 

LETTERS TO PETROLEUM OPERATORS 
REPLACE CONTAINERS PRIORITIES CIR- 
CULAR—Pri. Circular 11, Revocation—Issued 
10-16. 

87-OCTANE AVIATION AND 80-OCTANE 
ALL-PURPOSE GASOLINE SHIFTED FROM 
GROUP 2 TO GROUP 3—PAW Release re 
Revision in Critical Petroleum Products List— 
See p. 12, 10-25 NPN. 





Office of Price Administration 
APPENDIX A AMENDED—MPR 134, Am. 


16—Rental charges table for construction and 
road maintenance equipment amended to speci- 
fy “crawler tractor” instead of “tractor” in 
numerous places in which it occurs in the 


table. Issued 10-19, effective 10-24. 
AUTHORIZATION OF RETAIL CEILING 


ON AMOCO 586 SPECIAL VALVE STEM 
OIL—GMPR, 8 1499.3(e), Order 6—60c pt. 
bottle, including tax, set as ceiling in marketing 
territory of American Oil Co. from Maine to 
Florida, inclusive. Issued 10-20, effective 
10-21. 

CEILING RATES ON OIL BURNER SERV- 
ICES WITHIN THE DISTRICT OF CO- 
LUMBIA CITY AREA—MPR 165, RSSR 19, 
Order 1—Reported on p. 50, 10-25 NPN. 

SPECIFIC PROVISIONS FOR AVIATION 
GASOLINE INSERTED IN RO 5C—RO 5C, 
Am. 158—Admr. of Civil Aeronautics will open 
ration bank accounts for handling civilian 
aviation gasoline, as agreed upon with OPA. 
Dealers and intermediate and licensed distribu- 
tors who are retail vendors or bulk consumers 
of aviation gasoline are not considered such 


with respect to storage facilities for such gaso- 
line. 


Anyone obtaining aviation gasoline upon 











CODE: AO—Administrative Order; CMP 
—cControlled Materials Plan; D—Directive; 
FDO—Food Distribution Order; GMPR— 
General Maximum Price Regulation; GO— 
General Order: Interp.—lInterpretation; L 
—Limitation Order; M—Conservation Or- 
der; MPR—Maximum Price Regulation; 
P—Preference Rating Order; PAO—Petro- 
leum Administrative Order; Pri. Reg.—Pri- 
orities Regulation: Proc. Reg.—Procedural 
Regulation; PS—Price Schedule; RO—Ra- 
tion Order; RPS—Revised Price Schedule; 
SO—Supplementary Order; SR—Supple- 
mentary Regulation. 











allocation from the Admr. of Civil Aeronautics 
may deliver such fuel only into the fuel tank 
of an aircraft or aircraft engine test stand or 
may use it only in an aircraft engine. Issued 
10-28, effective 11-1. 

RECONVERSION PERIOD PRICING POL- 
ICY—OPA Admr. Memo to OPA Advisory 
Committees—Admr. Bowles discusses operation 
of price control during war period and states 
that present controls will be continued in sub- 
stantially their present form, with continued 
adjustments in cases of individual hardship, 
and allowance of increases to industries whose 
profits have fallen below the 1936-39 level. 
Prices on new articles of manufacture will be 
arrived at through industry-wide conferences 
in Washington. As to lifting of controls, he 
states: “‘As soon as there is no further danger 
of price increases in a particular commodity 
field there will be no reason for price ceilings 
in that field and we will drop them. The 
exact timing will vary widely from item to 
item. ® ® ® We will rely heavily on Industry 
Advisory Committee recommendations as to 
when controls can be safely removed.” Issued 


October, 1944. 


War Production Board 


RESTRICTIONS REMOVED ON PRODUC- 
TION AND DELIVERY OF TIRE RETREAD- 
ING, RECAPPING, AND REPAIR EQUIP- 
MENT—L-61, Revocation—Issued 10-21. 

LABORATORY EQUIPMENT  RESTRIC- 
TIONS—L-144 as am. 10-21-44—Centrifuges 
of over $80 value individually only are in- 
cluded on List A of restricted items of labora- 
tory equipment. from List A _ are: 
calorimeters, microtomes, potentiometers, and 
spectioscopes. Any item of laboratory equip- 
ment not on List A is free from requirement 
of filing of WPB-1319. No manufacturer or 
distributor may deliver to a user, in behalf of a 
distributor, any List A item until distributor 
has extended to such person thé user's WPB- 
1319 case number. 

NOVEMBER AND DECEMBER, 1944 
PACKING QUOTAS —M-81, Direction 5 — 
No one may pack more of a product during 
1944 than his packing quota for that product 
as specified in M-51, despite the recent pro- 
vision putting packing quotas on an annual 
basis. Issued 10-23. 

RESTRICTIONS ON USE AND DELIVERY 
OF ACRYLONITRILE NOW UNDER M-300 
—M-153, Revocation—lIssued 10-21. 

RESTRICTIONS REMOVED ON USE AND 
DELIVERY OF PETROLEUM COKE—M-212, 
Revocation—Issued 10-24. 

FROZEN SHIPPING SCHEDULES—M-293 
as am. 10-14-44—-No manufacturer may include 
in any shipping schedule filed or frozen under 
M-293 after 10-14-44 any unrated purchase 
order, unless WPB specifically directs him to 
include unrated purchase orders. Issued 10-14. 

ACRYLONITRILE ALLOCATION NOW 
UNDER M-300—M-300, Schedule 56—As an 
Appendix B material, suppliers’ application form 
is WPB-2947 for use or delivery of over the 
small order exemption of 50 Ibs. per month, 
to be filed by 20th of month preceding delivery. 
Certified statements of use required upon plac- 
ing of orders with suppliers. Issued 10-21. 

ALLOCATION OF CHLORINATED PAR- 


Removed 
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AFFINS NOW CONTROLLED BY-M-300— 
M-300, Schedule 57—Those derivatives of par- 
affin wax containing 20% or more chlorine by 
weight are now Appendix A materials under 
M-300. Initial allocation date 11-1-44. Small 
order exemption 200 Ibs. per person per month. 
Suppliers’ applications on WPB-2946 must be 
filed by the 20th of the month preceding 
allocation. Customers’ applications for use must 
be filed on WPB-2945 by 15th of month pre- 
ceding allocation. Separate forms required for 
each supplier and each grade. Issued 10-21, 
effective 11-1. 

RATINGS ON FIBRE SHIPPING CON- 
TAINERS—P-146 as am. 10-23-44—Neither 
the provisions for regular or catchall assignment 
of ratings are applicable to manufacturers of 
products under Pri. Reg. 25. A person who 
manufactures a product under Pri. Reg. 25 may 
use an AA-5 rating to get fibre shipping con- 
tainers for it, regardless of whether he has been 
assigned a_ production material rating under 
that regulation. But he may not use _ his 
catch-all rating or the rating on Schedules A 
and B for this purpose. Insecticides, fungicides, 
and rodenticides are assigned an AA-2X rating 
for containers; asphalt, greases of 352 pene- 
tration or less, petrolatum, and waxes are as- 
signed an AA-2X rating for fibre drums 
10-23. 

USE OF RATINGS FOR PARTS OF FIBRE 
DRUMS—P-146, Direction 3—The same rating 
may be used to get parts for fibre drums as may 
be used for the drums themselves under P-146, 
irrespective of material (fibre, wood, metal) 
from which the parts are made. Issued 10-25. 

P-89 MRO ORDERS ADDED TO THOSE 
WHICH MAY BE PLACED WITHOUT US- 
ING QUARTERLY IDENTIFICATION—CMP 
1, Interp. 25 as am. 10-25-44—Maintenance, 
repair and operating supplies for chemical plants 
falling under P-89’s jurisdiction are added to 
the list of MRO orders which may be placed 
without using the quarterly identification ordi- 
narily required under CMP Reg. 1. 

APPLICATION AND EXTENSION OF 
PREFERENCE RATINGS—Pri. Reg. 3 as am. 
10-21-44—Monthly revision of Pri. Reg. 3 
adds to List B (items for which blanket MRO 
ratings are prohibited) equipment for tire re- 
treading, recapping and repair, except that tor 
recapping or repair truck tires 8.25 x 20 and 
larger. Issued 10-21. 


Issued 


Defense Supplies Corporation 


CHANGES IN LIST OF POOLS ELIGIBLE 
FOR PRICE INCREASES—DSC Reg. 7, Am. 
2—Numerous pools in Arkansas, Indiana, Kansas, 
Louisiana, Michigan, Oklahoma, Texas, West 
Virginia, and Wyoming added to those entitled 
to subsidies; amount of subsidy for several 
pools in 5 states amended; several pools in 
Arkansas, California, Louisiana, and Texas re- 
moved from the subsidy list. Issued 10-20, 
effective 10-1, @ 


National War Labor Board 


LABORATORY TECHNICIANS EXCEPTED 
FROM UNDER-8-EMPLOYEES EXEMPTION 
IN REGION X—NWLB GO 4, Am.—Em- 
ployers of laboratory technicians in Region X 
must obtain NWLB approval for wage raises, 
even though hiring under 8 persons. 
10-23. 

PANEL RULING FINAL UNLESS DIS- 
SENTING MEMBER ENTERS SPECIAL RE- 
QUEST FOR NWLB APPROVAL — NWLB 
Directive Estab. War Shipping Panel, as am. 
Adopted 9-27. 


Issued 


Executive Orders 


WPB CHAIRMAN EMPOWERED TO 
AMEND NECESSITY CERTIFICATES AND 
ISSUE PAYMENT CERTIFICATES—EO 9490 
~All remaining powers and duties of Secre- 
taries of War and Navy under Sec. 124 of 
Internal Revenue Code transferred to WPB 
Chairman. Issued 10-20. 


REGULATIONS GOVERNING ISSUANCE 


OF PAYMENT CERTIFICATES—EO 9491 

Circumstances under and procedure by which 
payment certificates, under Sec. 124(h) of In- 
ernal Revenue Code, may be issued outlined. 


Compliance Service on War Oil Regulations 


Payment certificates represent U. S. compen- 
sation to taxpayers for the unamortized cost of 
an emergency facility. Issued 10-20. 


Department of Labor—Committee 
On Fair Employment Practice 


GOVERNMENT CONTRACT NON-DIS- 
CRIMINATION CLAUSE—Interp. of EO 9346 
—Requirement of non-discrimination clause in 
all Government sub-contracts applicable only 
in cases in which subcontract is entered into 
solely for purposes of enabling prime con- 
tractors to fulfill obligation imposed by Gov- 
ernment contract. Dated 9-30, filed 10-21. 





Evanston Cab Companies Declare 
Temporary Truce With ODT 
NPN News Bureau 

CHICAGO—ODT and the Evanston 
cab companies called a temporary halt 
to their own private war last week when 
the suburban cab drivers returned to 
work Oct. 27 after a three-day strike 
against an ODT order forbidding them 
to carry passengers into Chicago. 

Approximately 91 cabs from the Chi- 
cago suburb were involved in the strike 
which developed the night of Oct. 24 
after Taxicab Driver’s Association rep- 
resentatives informed the drivers at a 
meeting that ODT intended to begin en- 
forcement of old ODT General Order 
20-A which forbids cabs from one city 
entering another city which require 
licenses for interurban operation. OD’ 
said that with present Chicago ordnance 
forbidding the pickup of passengers in 
Chicago, return trips to the suburb with 
the cab empty are against conservation 
practices. 

The drivers will file a petition with 
ODT here which will be sent to Wash- 
ington for decision as to whether they 
can make Chicago trips, as they will 
request. 

Meantime, ODT announced Oct. 25 
that taxicab operations in Springfield, Il. 
will be investigated by C. B. Caldwell, 
chief of taxicab section of ODT’s High- 
way Transport Department, in connec- 
tion with recent order instituted by Earl 
T. Amrine, district ODT manager at 
Springfield, suspending taxicabs from 
service because of alleged reckless driv- 
ing, speeding and the state of disrepair 
of equipment. Order met with such 
protests on part of cab companies and 
state congressmen who said ODT was 
usurping local police powers, that Am- 
rine was forced to cancel the order be- 
fore it could become effective on Oct. 19 





Remy Off for Washington 


To Take Polier's Post 
Special to NPN 
DALLAS—William E. Remy will leave 
Dallas this week for Washington, where 
he will succeed Shad Polier as OPA fuel 
and consumer goods enforcement direc- 
tor. Mr Remy served here as head of 
the regional OPA consumers’ goods en- 
forcement branch. (See NPN, Oct. 25, 
p. 13) 
Mr. Remy obtained, among others, an 











injunction against the Good Luck Oil C: 
in a case that went to the U. S. Circuit 
Court of Appeals in New Orleans, ov: 
alleged violation of gasoline rationin 
rules, and obtained treble damages fro: 
the Primrose Oil Co. for alleged over 
charges on petroleum products. 

He is a native of San Marcos, Tex., and 
after graduation from the University o! 
Texas practiced law in San Antonio un 
til he joined the OPA in December, 1942 

Since Jan. 1, his-fuel group has in 
stituted 430 civil suits and won 254 
Of 106 criminal suits brought, 68 hav. 


been won. 





ODT Promises to Ease Controls 
@n Public Conveyances 


NPN News Bureau 

CHICAGO—ODT district office her 
announced that Guy A. Richardson, as 
sistant director of ODT, will recommend 
cancellation of ODT Special Order LB-4 
governing th use of public conveyances, 
effective July 1, 1945, provided the Eu- 
ropean War has terminated and Pacific 
military requirements do not prohibit 
this action. 

Coincident with the announcement 
ODT said that the Chicago surface lines 
has received approval for the manufac- 
ture of 78 of the 270 buses it has on a 
pending order. The buses will be used 
to restore service on three routes discon- 
tinued in January of 1943 under the or- 
der, but cannot be put into service until 
the order is rescinded. Buses will sup- 
plement the company’s street car fa 
cilities. 





Oklahoma Oil Rules Sent Out 
OKLAHOMA CITY—Producers and 


purchasers of crude oil and natural gas 
in Oklahoma have been sent a copy of 
the general rules and regulations for the 
production of crude oil and natural gas 
in Oklahofma developed by committees 
who have been working for the past 
year. 

Rules will be submitted to the Cor 
poration Commission at a formal hear- 
ing at 10 a.m., Nov. 9 with all interested 
parties invited to attend and recommend 
any changes, modifications, alterations 
amendments or additions, according t 
Walker T. Pound, conservation officer. 





Gas Sand Ruling Requested 


AUSTIN, Tex.—The Texas Railroad 


Commission has set a hearing here No 
24 on a request for special rules on tl 
Simmonds natural gas sand in Agu 
Dulce Field, Nueces County, and on thi 
Garrett oil pool in Archer County. 

An acreage factor and a formula 
determine allowables for gas wells pi 
ducing from the Simmonds sand in Agi 
Dulce’s northeastern sector will be aske: 
Oil production rules will be sought | 
Garrett, the Commission order said. 
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WASHINGTON 


(Continued from p. 10) 
should be to increase “B” ceilings to 
25 miles or thereabout, and that the 
fourth should be to increase “A” rations 
to the extent of the available supply. 
Others think that after “B” cards are 
raised to 625 miles, “A” rations should 
be upped to about 150 miles per month 
nationwide (making the unit value 5 
gals.), and then that “B” ceilings should 
be raised from 625 to about 825 miles. 
\ fifth step would be to raise “A’s” to 
900 miles or whatever the traffic will 
be ul 

Final decision, of course, will be made 
by OPA Boss Bowles, and it’s well 
known that he wants to take care of the 
“4” card holders first. 


Capital Oil News in a Nutshell 


Urging need for continued conserva- 
tion of coal and coke, Secretary Ickes 
reports that the best information avail- 
able to the Solid Fuels Administration 
is that maximum amount of those fuels 
likely to be replaced this winter by re- 
conversions to oil will not exceed 300,- 
000 tons. State Department soon 
will announce the name of its new 
petroleum attache to the French govern- 
ment. Report is that while he is not an 
il man, he is well and favorably known 
to American companies which operated 
in France before the war. District 
Marketing committees are being advised 
by PAW that tetraethyl lead situation 
will not allow increase in premium gaso- 
line for civilians during November. How- 
ever, cutback in refinery yields appears 
to have checked decline in ethyl fluid 
stockpiles and hope is that additional, 
though small, quantities of premium may 
be made available in December. 

PAW Recommendation 62, banning use 
if credit cards, is one PAW order which 
won't be revoked before end of Euro- 
pean war, principal reason being that 
PAW does not want to raise this contro- 
versial issue at this time. . President 
Ralph Zook, oi. Fy A A., tells this one 
m himself: After sitting through all- 
day session of P. I. W. C. on Wednes- 
lay he retired early, dog-tired. At 
2:30 a.m. he was up, however, and for 
he next two hours worked on drafting 
resolution he wanted to present to 
‘ouncil on Thursday. Only catch 
was that council didn’t meet Thursday. 
One of knottiest PAW-Industry 
problems of the moment concerns dis- 
tribution of premium motor fuel in Dist. 
upply being so scanty that large areas 

ire continually running dry. Consensus 
s that little, if anything, can be done to 
rect situation until supply becomes 
more adequate . Because more of the 
front ends are being diverted to military 
products, regular grade civilian gasolines 
| have even poorer starting qualities 
this coming winter than in the last. Deal- 
ers, of course, will hear about it from 
the motorist and ought to be told the 
reason why 


; 


NOVEMBER 











... Now in big demand 
by American motorists 


Here is a Golden Opportunity for progressive refiners, jobbers 


and dealers to cash in on the urgent demand for a better motor 


fuel. Lubri-Gas supplies the answer. 


Treating any gasoline with Lubri-Gas gives it Premium Quality— 
makes it Anti-Knock, Anti-Friction, Anti-Carbon, Anti-Gum; notice- 


ably improves the power, pep and performance of any motor in which 


it is used. There is nothing else like it. No special equipment is 


needed for processing gasoline with Lubri-Gas and the long list of 


satisfied users is proof of the mounting popularity of Lubri-Gas— 


the Modern Motor Fuel. 


WHAT IS LUBRI-GAS? 
LUBRI-GAS is essentially a 40 SAE 
Lubricating Oil. It is processed with a 
detergent and other chemicals so that 
the treated oil mixes freely with the 


motor fuel. 


WHAT LUBRI-GAS DOES— 
LUBRI-GAS enters the combustion 
chamber in the form of a fine, oily mist, 
or fog. This fog will not burn at mo- 
tor temperatures. Instead, it condenses 


back to clean oil 


LUBRI-GAS then forms a_ perfect 
film over valves, spark plugs, cylinder 


walls, pistons and piston rings. 


Carbon, gum and sludge will not 
stick to a cleanly-lubricated surface, 
so are discharged through the exhaust. 
Thus, sticky valves are freed, knocks 
disappear and the motor has more 


power and better performance. 


LUBRI-GAS 


221 N. LaSalle St., Chicago 1, Illinois 


Write these well known Lubri-Gas 
distributors: 


Fiore Coal and Oil Co. (Phillipps) Madi- 
son, Wisconsin; Stevens Oil Co., South 
Bend, Indiana; Illico Independent Oil 
Co., Lincoln, Illinois; Westland Oil Co., 
Minot, N. D.; Russian Oil Co., 1128 
Newport Ave., Chicago, Ill: Elmer and 
Walsh Oil Co., New Castle, Pennsylva- 
nia; Whitaker Oil Co., Atlanta, Georgia. 
Write us for details about the Lubri- 
Gas franchise in your territory. 





By cleaning and oiling upper cylinder 
parts, there is no drag, heat or wear 
from metal rubbing on metal. Friction 
is decreased. Compression is increased. 
Overheating is prevented. 


LUBRI-GAS RESULTS— 


LUBRI-GAS immediately results in a 
remarkable increase in motor power and 
pep. Users get more miles per gallon 
of fuel. 

There is no danger of breakdowns. 
Fewer repairs and replacements of vital 
engine parts are needed. WATER 
WON’T BOIL IN THE RADIATOR 
OF A MOTOR POWERED BY LUBRI- 
GAS TREATED FUEL. 

YOUR OPPORTUNITY 

Gasoline treated with LUBRI-GAS 
becomes a premium-quality fuel. These 
are days of poor gasoline and ration- 
ing. Motorists want to extend the life 
of their automobiles. THEY'LL GLAD- 
LY PAY PREMIUM PRICES FOR 
LUBRI-GAS. This is your OPPORTU- 
NITY. Write today, now, for full par- 
ticulars. 


@ Anti-Carbon! 
e@ Anti-Sludge! 
@ Anti-Knock! 
@ Anti-Friction! 





“Lubri-Gas Treated Fuel 
CLEANS and LUBRICATES 
as it POWERS the Motor” 





LUBRI-GAS 


Registered Trademark 











P.IL.W.C. VOTES DOWN 


ATTACK ON PACT 





(Continued from p. 3) 

the afternoon, however, Mr. .Davies was 
back again and this time he brought with 
him the State Department petroleum ad- 
viser, Charles Rayner. From Mr. Rayner, 
the committee heard some of the back- 
ground of the treaty negotiations with the 
British, while Mr. Davies again expounded 
along the same lines he had followed at 
the morning session. There are reports 
that tempers were displayed at several 
points during the discussion, and some 
evidence also that at least a tew com- 
mittee members were being won over to 
the Davies viewpoint. In any event, no 
decision was reached and the Committee 
adjourned. 


Ickes Sends Letter 


TUESDAY, Oct. 24—Almost immedi- 
ately after reconvening, P.I.W.C. Chair- 
man William R. Boyd, Jr., arrived with 
a letter from PAW Ickes that had just 
been delivered to him. Dated Oct. 24, it 
read: 

“I understand that the Petroleum In- 
dustry War Council and certain of its 
committees desire to register objection to 
the recently negotiated Anglo-American 
Agreement. 

“If the Council or any of its commit- 
tees do so desire to record with me such 
views on the subject, I request that, at 
the same time they make known their 
objections, they likewise make known in 
specific language exactly how, in their 
view, the existing document might be re- 
vised so as to remove the points of ob- 
jection cited. This, in the interest of the 
creative and helpful approach, as op- 
posed to a purely destructive one.” 

The Ickes’ communication was _ the 
clincher. The committee decided right 
then and there—a majority that is—that 
instead of coming in with a condemna- 
tory report, the wise thing to do would 
be to come in with nothing at all, the 
time being too short to meet the Ickes’ 
request in full. A minority, led by 
George A. Hill, Jr., president of Houston 
Oil Co., and Ralph T. Zook, president 
of Independent Petroleum Assn. of Amer- 
ica, decided, however, that now was the 
time to take a positive stand and deter- 
mined to seek an expression from the 
council, thus setting the stage for the 
showdown that followed. 

WEDNESDAY, Oct. 25—Down by 
private elevator to the fifth floor con- 
ference room in the Interior Building 
came PAW Ickes to tell P.I.W.C. why 
he thought it shouldn’t come out just 
now against the British agreement, and 
in the manner proposed. Mr. Ickes 
started talking shortly before 3 p. m. 
and didn’t finish until 3:25. 

He had heard reports, he began, that 
he had threatened to dissolve P.I.W.C. if 
it didn’t heed his request. These reports, 
he said, were untrue. Then he went on 
that he and the council had differed 
in the past, that members had a right to 
disagree with him and that they could 
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continue to do so when and as they 
wished. However, he didn’t think they 
would be doing the constructive thing 
if they denounced the treaty and failed 
at the same time to state how the text 
should be revised to meet industry’s ob- 
jections. 


Accepts Responsibility 


The treaty, he said, was his baby and 
nobody else’s. He had suggested the 
negotiation of the agreement with the 
British to the President and the Presi- 
dent had given his approval. Industry 
recommendations made during the ne- 
gotiations had all been carefully consid- 
ered, and while not all were incorporat- 
ed in the agreement, they had not been 
lightly swept aside. 

As to why he didn’t think this was 
the time to blast the agreement, Mr. 
Ickes told the council that oil would be- 
come an issue in the presidential cam- 
paign because certain newspapers would 
seek to make political capital out of a 
public break between himself and 
P.I.W.C, Besides, he argued, there was 
no urgency about the treaty anyway, 
inasmuch as Congress was not in session 
and industry would have ample time to 
prepare a detailed presentation of its 
case, both for him and for the Congress, 
if necessary. 

Following Mr. Ickes, Chairman A. 
Jacobsen of the National Oil Policy Com- 
mittee told the council that the com- 
mittee had nothing to report at this time 
but hoped to have something for the 
council at the next meeting. Then Mr. 
Zook offered his resolution, urging the 
council to act now because others in 
the industry were looking to P.I.W.C. to 
guide them in forming an opinion. For 
three hours the debate ran on, until final- 
ly, just as a vote was about to be taken, 
Deputy PAW Davies spoke up. He 
said that he helped negotiate the treaty 
with his eyes open, and upon advice of 
competent counsel. He thought the 
agreement was a good one and that be- 
ing so, he was willing to fight for it. 
More than that, however, he was proud 
of the relationship between P.I.W.C. and 
PAW, and he urged that members ac- 
cede to the “reasonable request” of Mr. 
Ickes rather than take action that might 
impair that relationship. 

Then the vote was taken. Eleven 
members voted “aye” and 21 voted “no,” 
but of the 21, more than a dozen—some 
said at least 17—prefaced their votes 
by stating that they were voting that 
way only out of deference to PAW Ickes. 


Text of Resolution 


Full text of the resolution denouncing 
the treaty follows: 

WHEREAS, the Petroleum Industry 
War Council heretofore has recommend- 
ed certain basic principles in regard to 
a foreign oil policy for the United States 
as follows: 


That the Government of the United 


States of America establish and mai: 
tain a consistent foreign oil policy. 

(a) by giving necessary and legitimat 
diplomatic support, under the princip| 
of international law, to its nationals e 
gaged in foreign oil operations; 

(b) by fostering the private enterpri 
of its nationals in foreign explorati: 
production, transportation, refining a: 
inarketing of petroleum and its product 

(c) by the establishing as a cardin 
principle in such foreign oil policy 
the Government of the United States th 
the Government itself will not directly | 
indirectly engage in foreign oil owner 
ship, exploration, development, or opera 
tion, either in its sovereign or propri 
tary capacity, or through the media 
ownership in corporations or othe: 
agencies engaged in the petroleum indu 
try; 

(d) by creating an international instru 
ment of consultation and collaboratio: 
without power of enforcement and _ in 
which there is joint government-industr) 
representation, as essential to further 
world oil developments on a basis of mu 
tual respect; and 

WHEREAS, on Aug. 24, 1944 th 
President submitted to the Senate an 
Anglo-American Oil Agreement dated 
Aug. 8, 1944 for advice and consent to 
ratification thereof; and 

WHEREAS, the said Agreement is in 
conflict with the principles above set 
forth; 

THEREFORE BE IT RESOLVED, 
that the Petroleum Industry War Coun- 
cil recommends that the Senate of the 
United States do not ratify the Anglo- 
American Oil Agreement submitted by 
the President for the reason that the said 
Agreement clearly violates the foregoing 
principles and for the following addi- 
tional reasons among _ others: 

(1) The purpose and scope of the 
Agreement are obscure and ambiguous. 

(2) The scove of the activities of 
the International Petroleum Commission 
is not sufficiently limited. 

(3) No provision is made for the rep- 
resentation of the petroleum industry in 
the International Petroleum Commission. 

(4) The provisions of the Agreement 
relating to recommendations by the Com- 
mission do not make such recommenda- 
tions solely advisory. So far as the Gov- 
ernments are concerned, their approval of 
the recommendations is purely voluntary. 
As to operating companies, however, their 
compliance with the approved recom- 
mendations would be compulsory. 

(5) The Agreement does not provide 
for the protection of the operating com- 
panies in the action which they may 
take in compliance with approved rec- 
ommendations of the Commission. 

(6) Article V of the Agreement is ob- 
scure as to the meaning of the term 
“country” and “territories” particularly 
in relation to Great Britain. 

(7) The ratification by the Senate o 
the Anglo-American Oil Agreement wil 
vest in the Congress or the Executive 
Department of the United States Gov- 
ernnent or an International Oil Com- 
mission, powers in time of peace not 
now vested in the Federal Government 
by the Constitution to: 

(a) fix production quotas in oil produc- 
ing areas of the world, including the 
United States, and the several oil pro- 
ducing states; 

(b) make market allocations; 

(c) fix prices of oil and its products, 


NATIONAL PETROLEUM NEWS 





or price 
“fair pr 
(a) ta 
regulatic 
“sounc 
(e) re 
in relati 
of forei 
producil 
(f) su 
regulatic 
portatio 
preserve 
(g) re 
ing, tra 
petroleu 
(h) le 
im) 4 
of our n 
to the « 
would « 
sovereig 
constitut 
duction 
and ves 
Any Exe 
would k 
powers 
be equa 
BE I 
it is rec 
fied or « 
creates ; 
ing autl 
other th 
and adv 
mit any 
ment of 
the Uni 
BE I 
Petroleu 
firms th 
amble h 
request 
for War 
the com 
which n 
an agre¢ 
in acco! 


Urges 
On 10 


CLEV 
more th: 
way con 
Charles 
the Ame 
cently a 

In adc 
city, cot 
projects 
state hig 

But 
agencies 
mendous 
Urgent 
met in tl 
ten billi 
said, can 
in mone 
Pointi: 
Were a 
and the 
Way con: 
With ros 
that the 


bold act 


NOVE 





















ice ceilings, or what may be deemed 
‘t prices’; 

take jurisdiction over conservation 
regulations by making determinations of 
‘sound engineering practices”; 

regulate our domestic oil business 
n lation to the economic advancement 
f {foreign oil consuming or foreign oil 
producing countries; 

surrender the control of import 
regulations and duties on foreign oil im- 
portations while the United Kingdom 
eserves “imperial preferences”; 

regulate “the production, process- 
ing, transportation, and distribution of 
petroleum” in the United States; and 

legalize cartels, 

If the Agreement becomes a part 
of our national law, and is made to apply 
to the domestic petroleum resources, it 
would operate to take away from the 
sovereign states and divest them of their 
constitutional rights to regulate the pro- 
duction and conservation of petroleum 
und vest these powers in the Congress. 
Any Executive or other Agreement which 
would have the effect of vesting similar 
powers in the Federal Government would 
be equally objectionable. 


BE IT FURTHER RESOLVED that 
t is recommended that no treaty be rati- 
fied or agreement be entered into which 
creates an International Commission hav- 
ing authority to perform any functions 
ther than those of a purely consultative 
and advisory body, nor which would per- 
nit any recommendation for the enact- 
ent of legislation by the Congress of 


the United States. 

_ BE IT FURTHER RESOLVED the 

etroleum Industry War Council reaf- 
firms the principles outlined in the pre- 
umble hereof and in compliance with the 
request of the Petroleum Administrator 
for War, tenders its full co-operation in 
the complete exploration of all avenues 
which may lead to the development of 
in agreement with Great Britain that is 
n accord therewith. 





Urges Bold and Prompt Action 
On 10-Billion Postwar Roads 


NPN News Bureau 

CLEVELAND — By Oct. 1, 1945, 

nore than a billion dollars in state high- 

way construction projects will be ready, 

Charles M. Upham, engineer-director of 

the American Road Builders’ Assn.,. re- 
ntly announced. 


In addition, Mr. Upham said, there are 
ty, county, and local road and street 
rojects which should at least equal the 
state highway volume. 


But Mr, Upham warned, all highway 
iencies are still confronted with a tre- 
endous planning and designing job. 
Urgent highway needs which must be 
et in the first few postwar years exceed 
ten billion dollars in cost. These, he 

iid, can be neglected only at great cost 

mey, life and limb. 

Pointing out that roads and _ streets 
vere a casualty of both the depression 
and the war, Mr. Upham said that high- 
vay construction had failed to keep pace 
vith road wear and obsolescence and 
“1 the postwar job is going to require 
0 action. 
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OCECO VENT VALVES 


. “Oeéco Valve with 
| SEPARATE pressure outlet COMBINED pressure Sandlot | 
| ond vacuum inlet and vacuum inlet 
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minimize FLASH-BACK hazard 


@ Laboratory tests and many tank fires have shown that when vapor 
passing outward through a vent valve becomes ignited—the flash (if 
no flame arrestor is used) can pass back into the tank if the velocity of 
the flash is greater than the velocity of the vapor flowing outward past 
the valve. The only positive protection against flash-back is an adequate 
flame arrestor . . . But if you don’t use a flame arrestor be sure to specify 
an Oceco Vent Valve. It’s the next best thing. 


As shown by the diagram above, a flash of vapors leaving the 
tank, at point marked X in Oceco’s separate outlet valve, tends to 
close the pressure valve without opening the vacuum valve. In the 
combined outlet valve design, the flash has maximum opportunity to 
open the vacuum valve and find easy entrance into the tank. 


Minimized flash-back is only one advantage of Oceco Vent Valves 
233 Strong, fire resistant housings — positive venting at the desired pres- 
sure and vacuum—and large flow capacity are some of the others. 
You'll find full details in our recently completed Catalog V-50 ; ; ; 
Send for a copy today! 


__OCECO 





Division of 


THE JOHNSTON & JENNINGS COMPAN 
088 Addison Road — Cleveland, Ohio | 











FIRE PREVENTION AND VAPOR CONSERVATION EQUIPMENT 
FOR VOLATILE LIQUID STORAGE TANKS 











45 





____ Oil Heating 





Davies Warns Dealers and Consumers Fuel Oil 


Must Move If Shortages 


NPN News Bureau 
WASHINGTON—Deputy PAW Da- 
vies this week warned dealers and con- 
sumers that unless they get fuel oil sup- 
plies moving serious spot shortages may 
develop during the cold months ahead. 
Delay in consumer 
said, “is creating a bottle neck in the 
limited civilian supply facilities” and 
is causing products to back up to a 
point where refineries “are without suf- 
ficient storage for finished products.” 
Discussing the civilian storage situa- 
tion, Mr. Davies said: 


purchases, he 


“Storage facilities for civilian stocks 
are limited. To meet military demands, 
refineries have been operating at a rate 
far beyond anything undertaken in 
other years. Production of all types of 
petroleum products are at new highs 
because the armed forces need these 
additional quantities. 

“To maintain an even flow of oil to 
the battle fronts it is necessary to as- 
sign a considerable amount of tankage 
formerly in civilian use to military 
products. 

“This storage is constantly being filled 
and emptied as shipments move over- 


seas, 
“Naturally, the use of this domestic 
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V-MAIL today 












Home front news is 
vital on the fighting 
front. Write a fight- 
ing man today. 


notel Mayfair 


SAINT LOUIS 












Are to Be Prevented 


storage by the military limits the space 
available for necessary seasonal accumu- 
lation of civilian stocks of 
distillate (home-heating oil), and resid- 
ual (industrial) oil. 


kerosine, 


Assure Adequate Supply 


“To assure an adequate supply for 
the winter, it is most important that a 
steady flow of products be maintained 
from terminal storage to distributor and 
thence to consumer storage. To date, 
a large number of consumers and deal- 
ers have not filled up their tanks. 

“This delay 
has caused a backing up of products to 
a point where refineries are without 
sufficient storage for finished products.” 

Because of shortage of drivers, lim- 
ited availability of trucks and tires, and 
the unpredictability of the weather and 
the progress of the war, Mr. Davies 
warned, “consumers and dealers who 
continue to postpone ordering their 
winter supply face the unpleasant pros- 
pect of empty tanks during the colder 
days of winter. 

Meanwhile, PAW reported that “Big 
Inch” pumped °303,275 b/d during 
week ended Oct. 21, compared with 
312.769 b/d previous week and “Little 
Big Inch” pumped average of 218,171 


in consumer purchases 


b/d compared with 181,634 b/d , 
vious week. 

Total U. S. stocks of civilian gn 
motor gasoline held at refineries 1 
terminals were 39,377,000 bbl. on ( 
14, compared with 39,621,000 bbl. 
previous week. 

Following stock figures on var 
products were also listed for each PA 
district. (figures in thousands of barr: 


Oct. 14 Oct 

District 1 

Distillate 15,003 13,769 

Residual 11,829 11,587 

Crude 16,871 15,950 

Kerosine 6,646 6586 
Civilian Grade 

Gasoline 6,989 7,246 
District 2 

Distillate 8,970 8,926 

Residual 5,760 5,823 

Crude 71,880 72,516 

Kerosine 3,449 3.409 
Civilian Grade 

Gasoline 16,565 16,615 
District 3 

Distillate 11,771 11,984 

Residual 11,137 11,366 

Crude 104,924 105,028 

Kerosine 3,820 3,746 
Civilian Grade 

Gasoline 10,891 10,805 
District 4 

Distillate 396 107 

Residual 617 631 

Crude 7,053 6,932 

Kerosine 96 98 
Civilian Grade 

Gasoline 1,012 Lis 
District 5 

Distillate 11,195 10,992 

Residual 28,607 28.552 

Crude 28,561 28,749 

Kerosine 461 183 
Civilian Grade 

Gasoline 3,920 3,843 








California Oil Producers 
Protest Hugoton Line 


NPN News Bureau 

LOS ANGELES—The Oil 
Agency of California has protested to 
Deputy PAW Davies against the pro- 
posed gas line from the Hugoton field in 
Kansas through the Panhandle of Texas 
to Los Angeles. 

The agency urged that PAW withhold 
approval of priorities for materials to con- 
struct the line, and explained that its 
concern is deepened by knowledge of 
the request made to the petroleum in- 
dustry by the Federal Power Commission 
for data on the cost and development of 
natural gas throughout the country. 

The agency called for full information 
as to the intentions of the Power Com- 
mission indicated by the recent move for 
pertaining to the 
natural gas. 


Producers 


data productjon — of 





Humble Denied Increase in 
Hawkins Field Allowable 


Special to NPN 


AUSTIN, Tex.—Humble Oil & Re- 
fining Co. may go to court to force 
greater allowables for its wells in the 
rich Hawkins field after Texas Railroad 
Commission’s refusal of its request. 

The commission held Humble now 
produces 73% of the field’s oil, but 












Humble maintains 76.5% of the reser- 
voir is beneath its acreage. 

A Humble injunction suit is on file 
in District Court here to force a large: 
allocation, but it has not been pressed 
pending the commission’s decision. 





Continue Island Drilling 


Special to NPN 

OTTAWA — The exploratory well 

being drilled in Hillsborough Bay, neat 

Charlottetown, Price Edward Island, 

a depth of 10,350 feet with 

no showing of oil. U. S. oil interests 
are financing the test. 


is now at 











Coming Meetings 





NOVEMBER 


Arkansas Independent Oil 
fall convention, Albert Pike 
Rock, Ark., Nov. 9. 

Society of Automotive Engineers Air Trans- 
port and Engineering Meeting, Kansas Cit 
Nov. 16-17. 

Rocky Mountain Oil and Gas Assn., ( 
Wyo., Nov. 17. 

American Society of Mechanical Engineers, 
Mid-Continent section, Tulsa Bldg., Tulsa, 
Nov. 17. 

South Dakota Independent Oil Men’s Assn. 
Mitchell, S. D., Nov. 27-28. 


DECEMBER 


Wisconsin Petroleum Assn., Schroeder Hotel, 
Milwaukee, Wisc., Dec. 12-13. 


Marketers Assn., 
Hotel, Littl 


NATIONAL PETROLEUM 











NEWS 








Cs 


iot 
licti 
prop 
mt 
ing 
ical 
corre 
thre 
PAV 
in c 
prop 
majo 
hyde 
tetra 
form 
“I 
ot th 
fact 
cone 
and 
“T 
indu: 
prop 
ation 
have 
Texa 
why 
out 
Your 
be tl 
ment 
prop: 
quan 
“T 
becai 
acute 
Coas 
plant 
time. 


gasol 
chen 
ever 
1 Vel 
bene! 
this 

there 
situat 
natu 


ket.’ 


by t 
proce 
prove 
prodt 
Gard. 
cma 4 
addre 
mand 
alkyl 
motor 
liquef 
mand 
about 
L.P.C 
dema 

“TI 
cilitie 
tion a 
plants 
} ilon 


NOV!) 

































NEWS 





CALIFORNIA NATURAL 'GAS' GROUP MEETS 





(Continued from p. 25) 


t be limited to cycling plants. His pre- 
liction of the potential value of ethane- 
ropane mixtures for chemicals was based 
n the research and pilot plant work be- 
ig carried out at that time by the chem- 
These predictions were 
only within the last month 
projects have been approved by 
PAW for installing fractionating columns 

cycling plants for producing ethane- 
opane mixtures to supply some of the 
najor chemical plants making acetalde- 
glycols, hexamine, carbon 
tetrachloride, perchlorethylene, chloro- 
form, butadiene and a string of others. 

“During this same period at least four 
of the major chemical and plastics manu- 
have made inquiries of PAW 
further sources of propane 
mixtures. 


al industry. 
wrrect, and 


hree 


V de, alcohols, 


racturers 
concerning 
ind ethane 

“That seems to be what the chemical 
industry is seeking—plenty of ethane and 
propane and sufficient fuel for plant oper- 


ition. Although most of these inquiries 


have been aimed at the Gulf Coast of 
fexas and Louisiana, there is no reason 
why California should be completely left 


out of this rapidly expanding industry. 
Your postwar problems would appear to 
be the installation or alteration of equip- 
ment necessary to produce these ethane- 
mixtures in sufficient centralized 
quantities to attract the chemical industry. 

“The 
because of 


propane 


‘post-war problem’ is used 
fact that the 
on the West 
Coast prohibits the construction of pilot 
plant and development facilities at this 


term 
the 
manpower 


unfortunate 


acute situation 


time.” 

Concluding, Mr. Webber pointed out 
that the war had brought the natural 
gasoline producer, the refiner and the 
chemical industry closer together than 


they form 
and mutually 
“With 
conditions, 
to revert to the 
1940 when 


he said, 
talented, 
beneficial combination, concluding: 
start 


there is 


ever before. Together, 


i very progressive, 


this under war-time 


no reason ever 


situation which existed in 


natural gasoline was a ‘drug on the mar- 
ket.’ 
Gard Reviews 1944 Progress 
rhe year of 1944 has been highlighted 
by the continued expansion of various 


processing facilities and many plant im- 
provements have been made to increase 


production of light hydrocarbons, C. D. 


Gard, C.N.G.A. president (Union Oil 
Co. of California) said in his opening 
Idress. There still exists an active de- 
mand for butanes, the isobutanes for 
lkylation and the normal butanes for 
motor fuel and as a component part of 
liquefied petroleum gas. An increased de- 
und for propane has been brought 
bout by the diversion of butanes from 
P.G. and by an increase in the total 
demand for L.P.G., he continued. 
“The expansion of our processing fa- 


lities,” he said, “included the comple- 
m and placing in operation this year of 
ants in the Santa Maria field and the 


Paloma field. The Santa Maria plant of 
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Union Oil Co. is the first and only ab- 
sorption and compressor plant in this field 
and at the present time is handling in the 
neighborhood of 20,000 Mcf per day. 
This plant has provided an outlet for gas 
production which was largely being blown 
to air. One of the difficult problems in 
the design of this plant was the limita- 
tion to a very large use of idle and 
salvaged equipment and the facilities re- 
quired for the removal of hydrogen sul- 
phide. 

First Condensate Plant in California 

“The Paloma plant is unique in that it 
is the first condensate plant to be placed 
in operation in California. Also it is the 
first in California to be built and operated 
under the so-called “unit plant.” 

Operated by Western Gulf Oil Co., 
situated southwest of Bakersfield, it is 
now processing approximately 50,000 
Mcf of gas from the condensate zone at 
an absorber pressure of 2000 psi. The 
Paloma field still is being developed and 
some outlying black oil production now 
is included in the “plan.” 


“The South Cole’s Levee Unit, Cali- 
fornia’s second “unit plant,” now is in 
operation; however, the new plant and 
other facilities have not been built. En- 


gineering plans are rapidly being com- 
pleted and actual construction of facilities 
should begin in the near future. This plant 
will have an absorber operating pressure 
of 1500 psi and also will have a capacity 


of 50,000 Mcf per day. The Ohio Oil Co. 





The field has been 
well defined and developed and the plant 
will operate production now largely cur- 


will be the operator. 


tailed. The South Cole’s Levee field 
produces both black oil and condensate. 


47,000,000 Gal. Propane Per Month 
“The 


California production of natural 
gasoline products at the present time 
totals in 47,000,000 gal per 
month of natural gasoline and in excess 
of 9,000,000 gal of L.P.G. per month, 
substantial increases over the previous 
year. While the potential supply of pro- 
pane is considerably 
lack of customers and propane transporta- 
tion equipment has prevented its utiliza- 
tion. ‘The situation is improving and no 
doubt will continue at an increasing rate 
as war demands for material become less 
critical.” 

In closing, Mr. 
to C.N.G.A.: 

“The future of our industry lies ahead 
of us and no doubt there will be new 
problems to solve. We have been faced in 
the past with the spectre of overproduc- 
tion and mounting natural gasoline stor- 
age. Under the war impetus, we are now 
straining to produce all the usable prod- 
ucts possible. We have also been threat- 
ened with curtailment of demand for our 
products by changing refinery processes, 
but we have found that new uses of these 
products have stimulated further produc- 
tion, and I believe we should have 
fear of facing the future and its attending 
uncertainties have faith in 
the American way of doing business.” 


excess of 


in excess of sales, 


Gard left this message 


no 


as long as we 








MOTORIST 


PREFERENCE , 





Cash in on Motorist-Preference fora pure 
Pennsylvania Oil by selling Freedom's 
Penn Trump. The Staying Power of 
Pennsylvania oil with Freedom's repu- 
tation for high quality refining make a 
sure fire profit winning combination. 
Write today for an exclusive territory 
franchise. 


EDOM OIL COMPANY - FREEDOM, PA. 


= Pacific Coast Bulk Plant and Warehouse 
LOS ANGELES, CALIFORNIA 
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Oil Markets 





Market Reports 
ATLANTIC COAST—New quotations 


were posted last week when the one 
supplier in Tampa quoting 7.85c for 
regular grade gasoline withdrew his price. 
All suppliers in that area now posting the 
ceiling of 7.845c. Charleston marketer 
quoting the high of the 8.175-8.275c 
range withdrew his price pending clari- 
fication of recent amendment 18 to 
MPR 88. 

New York posting for Diesel oil, shore- 
plants, was lowered .0lc when supplier 
quoting the high of 6.7-6.8c range with- 
drew his price. 

Extreme shortage of gasoline prevail- 
ing in Buffalo. Reports indicate that sup- 
piies entering harbor from Schedule D 
area are being re-routed to Syracuse and 
other eastern points where higher prices 
prevail. One supplier in New England 
reported over-storages on all distillates. 
He claimed 150% nominations while 
gasoline and kerosine are running 100%. 


° o a 


CALIFORNIA — Few price changes 
were recorded here last week despite 
the new order raising the ceiling prices 
of some products. Smaller companies 
kept their lower prices in order to com- 
pete with major firms. The crude oil 
market was weaker because of growing 
stock piles. Middle of the barrel cuts 
still were in great demand because of 
the great quantities being channeled into 
war industries. 

2 a fo 


GULF COAST—Refiner early in week 
withdrew his cargo price of 5.625c¢ for 
regular grade gasoline and later in the 
week reported re-entering his posting due 
to improved inventory positions. House- 
brand continues selling at flat price of 
5.625c domestic and export. 

No open spot sales have been reported 
recently. Refiners are selling Ethyl at 
6.75c on contract basis, but only a limited 





quantity is being offered. Practically all 
sales are government orders. 


2 oa Sd 


MIDCONTINENT — Transportation 
picture in Midcontinent appears much 
improved generally. Drop off in gaso- 
line consumption has eased transporters’ 
burden and tank cars have become more 
easily available. Inquiries from the East 
Coast for Ethyl and regular gasoline are 
increasing, several refiners said. Gaso- 
line is reported tight in Kansas in spite 
of slackening demand. 

North Texas refiner reported open spot 
sale of 25 cars housebrand gasoline to 
East Coast refiner at 5.625c for imme- 
diate shipment. 

Refiners say heavy fuel oil moving out 
with no chance this month for accumu- 
lating heavy storage, with exception of 
East Texas. Asphalt demand remains 
strong as end of season approaches; one 
manufacturer said call may last all win- 
ter if government orders continue to be 
received. 

Two cars Grade 26-70 natural gasoline 
were reported sold at 4.75c f.o.b. Group 
3. No open spot sales were reported 
f.o.b. Breckenridge; sellers quoted 4.375c 
during the week. 


o o o 


MIDWEST—Product markets extreme- 
ly quiet last week as demand and supply 
for all products balanced fairly well, 
with exception of spot shortages of gas- 
oline. Heating oil markets fairly easy 
and since dealer and consumer storages 
are practically filled and refinery stor- 
ages gradually filling, refiners and mar- 
keters had few worries in this line. 


Although refiners stated there is some 
prospect of agreement between railroads 
and refiners cutting residual oil price 
below Group 8 ceiling of 97c, at which 
it is now being sold, on November or- 
ders,. change. was not made at the end 
of the 


week. 


PENNSYLVANIA — Western Pen: 
refiner in the Bradford-Warren Distri 
reduced his quotation for 45 w.w. ker 
sine from 6.55c to 6.5c, changing pri 
range to 6.5-7.55c. He also withdre 
his price for 46 w.w. which left no or 
quoting on that grade of kerosine in th 
upper field. 


Several lower field refiners decrease: 


their quotations on 45 w.w kerosine bi 
price ranges remained unaffected. 
Majority of suppliers reported wa 
moving freely with price remaining fir 
at current levels, but séveral buyers sai: 
they purchased a few cars of white crud: 
scale wax at 0.5c off posted price an 
again at 0.25c off another time. 





CRUDE PRICES 


Since changes in crude oil prices 
are so few, the two pages of crude oil 
price tables hereafter will be printed 
only when there are sufficient changes 
in prices to warrant. 


In the meantime a record is being 
kept in the Cleveland office of NPN 
and OILGRAM from which the pub- 
lishers will be glad to make proofs, 
or letters or affidavits as to what the 
prices are, and without charge to reg- 
ular subscribers. Changes in crude 
oil prices will be specially noted in 
this market section when made. 


Crude Price Changes 


Magnolia Petroleum Co. an- 
nounced schedule, effective Sept. 1, 
1944, for Silurio-Devonian pool in 
Andrews County, Texas, beginning 
with Below 25 at $0.93 with 2c dif- 
ferential and ending with 40 & 
Above at $1.25. 


For latest table of crude prices 
published, see NPN, Oct. 25, pages 
60, 61 and 53. 


















U. 8. Motor (ASTM octane) 
76 octane Ethyl: 
ES re 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. 
W. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
70-74 octane? 
Nie aed Load neo.s'bcaCeheukaewe 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
W. Tex. (For shpt. to Tex. & N. M. dest'ns.) 
63-66 octane: 
| REE A el 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. dest'ns.) 
W. Tex. (For shpt. to Tex. & N. M. dest'ns.) 
60 octane & below: 
I ein a oe dis co ba da binds ks 4 ce One 
id-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
W. Tex. (For shpt. to Tex. & N. M. dest'ns.) 
Motor Gvsoline, 70-74 oct. 
oo. eee 
New York harbor, barges... .....cccccces 
Rr rrr 
Eee 
Motor Gasoline: 
Western Penna. Bradford-Warren: 
“Q” Gasoline, Min. 70 Oct. (ASTM)...... 
Western Penna. Other Districts: 
“Q”’ Gasoline, Min. 70 Oct. (ASTM)...... 


Summary of Daily Gasoline Prices (October 23 to October 30) 





Monday Friday Thursday Wednesday Tuesday 
Oct. 30 Oct. 27 Oct. 26 Oct. 25 Oct. 24 
6.75 6.75 6.75 6.75 6.75 
6.75 6.75 6.75 6.75 6.75 

7 7 7 7 7 
7 (2) 7 (2) 7 (2) 7 (2) 7 (2) 
5.87 5.875 5.875 5.87 5.875 
5.87 5.875 5.875 5.875 5.875 
5.875 5.875 5.875 5.875 5.875 
5.875 5.875 5.875 5.875 5.875 
5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 
5.625 (2) 5.625 (2 5.625 (2) 5.625 (2) 5.625 (2) 
5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 
5.75 (1) §.75 (1) 5.75 (1) 5.75 (1) 5.75 (1) 
§.25 §.25 5.25 §.25 5.25 
§.2 -5.2 §.2 - 5.25 §.2 - 5.25 §.2 - 5.25 §.2 - 5.25 
§.2 - 5.25 §.2 - 5.26 §.2 - 5.25 §.2 - 5.25 §.2 - 5.25 
5.25 5.25 5.25 5.25 5.25 
9.075 9.075 9.075 9.075 9.075 
8.975 8.975 8.975 8.975 8.975 
9.075 9.075 9.075 9.075 9.075 
8.825 8.825 8.825 8.825 8.82 
7.625-— 8.225 7.625— 8.225 7.625-— 8.225 7.625- 8.22 7.625-8. 225 
7.725 7.725 7.725 7.725 7.725 


Note: To conform with Article 1V of MPR 88 as amended August 15 we are substituting 70-7 *‘ oct. ASTM for the old 72-74 oct. ASTM. We 


‘ontinue to include in 
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Distric 
Combi 
Appale 
Appala 
Ind., I 
Okla., 
Rocky 
Rocky 
Califor 
1 otal 
U. S— 

Oo 


Distric 
Combi 





Arkan: 


Oklaho 
Kansas 
Nebras 
Texas 
Louisia 
Arkans 
Mississ: 
Alaban 
Florida 
Illinois 
Indians 
Easterr 
Ky. 
Kentuc 
Michig 
Wyomi 
Montar 


Colora 
New \ 
Califor 


Total, 


NOV] 








Refinery Operations 


\merican Petroleum Institute figures in thousands of barrels of 42 gal. each. Figures include re- 
rted totals plus estimate of unreported amounts and are therefore on a Bureau of Mines basis.) 


Daily Per Cent of Per Cent of 
Potential Refining Daily Reporting 
Refining Capacity Average Crude Capacity 
Capacity Reporting Runs to Stills Operated 
Week Ended Week Ended Week Ended Week Ended 
Districts Oct. 21 Oct. 14 Oct. 21 Oct. 14 Oct. 21 Oct.14 Oct. 21 Oct. 14 
mbined ** ‘ .. 2,518 2,518 90.3 90.38 2,418 2,354 96.0 93.5 
ppalachian (Dist. No. 1) 130 130 83.9 83.9 104 96 80.0 73.8 
ypalachian (Dist. No. 2) 47 47 87.2 87.2 58 57 123.4 121.3 
Ind., Ill., Ky. . .. 624 824 85.2 85.2 751 769 91.1 93.3 
Okla., Kans., Mo. : . 418 418 80.2 80.2 380 877 90.9 90.2 
Rocky Mt. (Dist. No. 3)..... 13 13 17.0 17.0 12 12 92.3 92.3 
Rocky Mt. (Dist. No. 4)... 141 141 58.3 58.3 102 96 72.3 68.1 
California ‘ 817 817 89.9 89.9 837 828 102.4 101.8 
ital U. S.—B. of M. Basis.. 4,908 4,908 87.2 87.2 4,662 4,589 95.0 93.5 
S.—B. of M. Basis 
Oct. 28, 1948 ..... 4,181 
Gasoline Production Stocks of Fin- Total Stocks 
at Refineries inc. ished and Un- Gas Oil & Total Stocks 
Natural Blended finished Gasoline Distillates Residual Fuel Oil 
Week Ended Week Ended Week Ended Week Ended 
Districts Oct. 21 Oct.14 Oct.21 Oct.14 Oct. 21 Oct.14 Oct. 21 Oct. 14 
Combined ** ran 7,296 7,453 386,121 36,046 26,298 26,209 22,278 22,652 
Appalachian (Dist. No. 1) 327 289 2,316 2,306 549 551 308 284 
Appalachian (Dist. No. 2) 161 190 1,320 1,362 200 162 152 153 
Ind., Ill., Ky. 2,671 2,837 16,332 16,543 6,922 6,794 4,033 4,011 
Okla., Kans., Mo. . nae 1,379 6,816 6,668 2,424 2,014 1,635 1,59 
Rocky Mt. (Dist. No. 3) 38 89 62 60 14 14 30 30 
Rocky Mt. (Dist. No. 4).. 339 803 1,388 1,420 388 396 580 617 
California 2,312 1,952 14,011 14,101 11,565 11,195 $4,928 35,022 
Total U. S.—B. of M. Basis 14,559 14,442 78,366* 78,506 48,360 47,335 63,944 64,365 
U.S B. of M. Basis 
Oct. 23, 1943 12,678 68,428 43,120 64,816 





Finished 65,136,000 bbls.; Unfinished 13,230,000 bbls. 


®®Includes East Coast, Inland Texas, Texas Gulf, Louisiana Gulf and North Louisiana- 


Arkansas districts 





U. S. Crude Oil Production 


(American Petroleum Institute figures) 
WEEK ENDED 





Barrels Barrels 
(Daily Average) 
Oct. 21, Oct. 14, 
1944 1944 
Oklahoma 343,350 345,250 
Kansas 295,650 267,900 
Nebraska 950 950 
Texas 2,133,350 2,133,350 
Louisiana 362,600 863,200 
Arkansas 80,650 80,850 
Mississippi 52,700 45,800 
Alabama ‘ 300 
Florida 50 50 
Illinois 190,700 205,050 
Indiana 12,550 12,500 
Eastern (Ill., Ind. & 

Ky. excluded) 67,650 68,300 
Kentucky 28,650 24,750 
Michigan 44,300 52,200 
Wyoming 99,400 98,850 
Montana 22,450 22,350 
Colorado 9,600 9,250 
New Mexico 104,900 103,950 
California 895,400 891,700 
Total, U. S. 4,744,900 4,726,550 


Crude Oil Stocks 


(Bureau of Mines Figures in thousands of bbls.) 


Change 

from 
Grade or Origin Oct. 14 Oct.21 Oct. 14 
Penna. Crude 2,397 2.378 — 19 
Other Appalachian 1,479 1,544 + 65 
Lima-Michigan ... 840 822 — 18 
Illinois-Indiana 14,813 14,833 + 20 
pS 2,900 2,894 — 6 
Kansas ..... es 8,096 8,226 +130 
ee 12,798 12,896 + 98 
Northemm ........ 8,424 8,499 + 75 
Gulf Coast .... 9,374 9,397 + 28 
Mississippi ....... 953 911 — 42 
New Mexico —— 6,338 —l177 
eee 80,449 29,799 —650 
Texas A ee 109,296 109,182 —114 
East Texas ..... 19,973 19,862 —lll 
West Texas ...... $2,171 31,480 —691l 
Gulf Texas 29,275 30,139 +864 
Other Texas . 27,877 27,701 —176 
Panhandle 6,291 6,033. —258 
North ....... 6,912 6,755 —I157 
NS cin a ees 6,269 6,401 +1382 
ae 8,405 8,512 +107 
Rocky Mountain 7,462 7,315 —147 
California ......... 22,146 21,857 —289 
RE A ee 2,730 2,716 — 14 





Total gasoline-bearing 


in U. S. 222,874 221,711 —1163 


Heavy in Calif. .. 6,415 6,478 + 63 


Crude Production & Runs to Stills 
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N.P.N. Gasoline Index 


Dealer Tank 
T.W. Car 
Cents Per Gal. 
Oct. 30 10.40 5.50 
Month ago . 10.42 5.50 
Year ago : 10.45 6.92 


Dealer index is an average of “undivided” 
dealer prices, ex-tax, in 50 cities. 

Tank car index is weighted average of fol- 
lowing wholesale markets for regular-grade 
gasoline, FOB refineries or terminals: Okla., 
Mid-Western, W. Penna., Calif., N. Y. Harbor, 
Philadelphia, Jacksonville, Boston and Gulf 
Coast. 





Pennsylvania Crude Runs 


(Compiled by National Petroleum Assn. from 
reports of all companies refining Pennsylvania 
crude. Fig: ves in bbls.) 


DAILY AVERAGE 


Week Ended Week Ended Week Ended 
Oct. 21, 1944 Oct. 14, 1944 Oct. 30, 1943 
63,891 58,623 76,641 





Gasoline Stocks 
(Millions of Barrels) 





Gas Oil & Distillate Stocks 
(Millions of Barrels) 





Residual Fuel Oil Stocks 
(Millions of Barrels) 












Crude Oil Stocks 
(Millions of Barrels) 















OIL 
PRICE SECTION 
* 

At Refineries and 
Terminals and by 


Tank Wagon 





Prices herewith are reproduced from Platt’s 
OILGRAM Daily Oil Price Service, associated 
with National Petroleum News, whose repre- 
sentatives in all NPN-OILGRAM offices devote 
their time exclusively to reporting oil indus- 
try prices everywhere. 


Prices shown are actual sales prices, or quo- 
tations meaning sellers’ general offers or posted 
prices; for current saies and shipment; for the 
business day or period stated; except Tank 
Wagon prices, prices are for bulk lots such as 
tank car and motor transport; barge or tanker 
cargo lot prices are identified; FOB refineries 
or terminals; in cents per gal. except where 
shown in bbls. of 42 gals.; ex all fees and 
taxes; for erude oil and its products lawfully 
produced and transported; reported as received 
by OILGRAM and National Petroleum News 
but not guaranteed; for subscribers’ private use 
only and not for resale or distribution or publi- 
cation. For further details of price conditions 
apply to any NPN-OILGRAM office or see back 
of any OILGRAM Price Service invoice. 


For complete price service delivered daily 
from nearest OILGRAM publishing office, New 
York, Cleveland and Tulsa, Okla. address Platt’s 
OILGRAM, 1212 W. 8rd St., Cleveland (13), 
Ohio. Annual subscription rate payable in ad- 
vance $100 per year via train mail and $125 
per year via air mail. 


Refiner ne | —U.. 8. Motor 
A Gosoline ~%..S- Meter 
cept where otherwise 


Prices specified. 


Prices in Effect 
OKLAHOMA Oct. 30 Oct. 23 





76 oct. eet... 6.75 6.75 

el eee 5.875 5.875 

63-66 oct ee 5.625 (1) 5.625 (1) 

60 oct. & below. 5.25 5.25 
MID-WESTERN (Group 3 basis) 

76 oct. Ethyl... 6.75 6.75 

70-74 oct...... 5.875 5.875 

63-66 oct....... 5.625 (2) 5.625 (2) 

60 oct. & below. 5.2 — 5.25 5.2 - 5.25 
N. TEX. (For shpt. to Tex. & N. M. dest’ns.) 

76 oct. Ethyl... 7 7 

70-74 oct....... 5.875 5.875 

63-66 oct.. 5.625 (1) 5.625 (1) 

60 oct. & below. 5.2 -5.25 5.2 -5 25 


W. TEX. (For shpt. to Tex. & N. M. dest’ns.) 


76 oct. nee «s 7 (2) 7 (2) 
70-74 oct....... 5.875 5.875 
63-66 oct....... 5.75 (1) 5.75 (1) 
60 oct. & below. 5.25 §.25 
CENT. W. TEX. (Prices to truck transports) 
eee 7 (2) 7 (2) 
ae 5.875 (2) 5.875 (2) 
67-69 oct....... Se Ae 
62 oct. & below. §.25 (2) 5.25 (2) 
KANSAS (For miners destinations only) 
76 oct. Ethyl. . 7.2. -7.3 7.2 -7%.3 
70-74 oct....... a 2 6.2 
63-66 oct....... 5.9 (2) 5.9 (2) 
60 oct. & below. §.5 5.5 
ARK. (For shipment to Ark. & La.) 
76 oct. Ethyl... 7 (1) 7 (1) 
Pil. ere 5.875 (1) 5.875 (1) 
62 oct. ‘ fas waa 
60 oct. & below, 
unleaded....... 5.25 (1) 5.25 (1) 


WESTERN PENNA. (Motor gasoline) 
Bradford-Warren: 


** Gasoline Min. 

0 Oct. (ASTM) 7.625-8.225(a) -7.625-8.225(a) 
Other districts 

" Gasoline, Min. 

0 Oct. (ASTM) 7.725 7.725 

(a) Highs and lows for Schedule D area, in MPR 
88 and outside Schedule D area, respec tively. 





Prices in Effect 


CENTRAL MICHIGAN 


Oct. 30 Oct. 23 


(FOB Central Mich. 


refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 
Motor: (Oct. ASTM): 


70-74 oct....... 7.875- 8.375 7.875- 8.375 


Str. run gasoline, 
excluding —_ 
troit shpt.. 


6 


6 


OHIO (S. O. Ohio quotations for statewide de- 
livery and subject to exceptions for local price 


8. 


5 
5 


25 8.25 


- 8.75 


disturbances). 

70-74 oct....... 
CALIFORNIA U.S. Motor: 
76 oct. (Ethyl).... 7. 
fi il. eee 6. 

65 oct. & below 

(3rd grade)..... 6. 


Kerosine, & Gas Fuel Oils 


5 


7.5 
- 7.7% 6.5 =- 7.75 
- 6.75 6.5 





OKLAHOMA 

41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... 4.5 4.5 
Range oil......... 4 4 

Oe ee 3.875 3.875 
No. 1 straw...... 30s ah ath 
No. 2 straw...... 3.625 3.625 
Oe SS eae 3.5 (2) 3.5 (2) 
LUC ae $0.85-$0.97 $0.85-$0.97 
U. G. I. Gas Oil. . ra chan 
14-16 fuel........ $0 .97 (2) $0 .97 (2) 
MID-WESTERN (Group 3 basis) 

41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... 4.5 4.5 
Range Oil........ 4 -4.1(2) 4 -4.1 (2) 
ye eS ae 3.875 3.875 
No. 2 straw...... 3.625 3.625 

| = Se Sea Peer Seed 
ts adbesd cases Sees eae 
See $0.97 (1) $0 .97 (1) 
N. TEX. (For shpt. to Tex. & N. M. dest’ns.) 
41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... 4.5 (1) 4.5 (1) 
ie oe 3.875 (1) 3.875 (1) 
No. 6 Fuel Pcncaticnin $0.97 (2) $0 .97 (2) 


AMARILLO, TEX. 


42-44 grav. w.w... 


(For shpt. to W. Okla. & 
Tex. differential territory.) 


4. 


5 (1) 4.5 (1) 


KANSAS (For Kansas destinations only). 


41-43 grav. w.w... No Price No Price 
42-44 grav. w.w... 4.7 4.7 
ee re 4.1 4.1 
et eee $0.95-$1.02 $0.95-$1.02 


ARK. (For = to Ark. and La.) 


41-43 grav. w.w. 


No -44 w.w. kero.. 4.5 (1) 4.5 (1) 
SPAT OE Pere rrr err 
ONS ae een 3.625 (1) 3.625 (1) 
ING. S TG ii cvc. 3.5 (1) 3.5 (1) 
Tractor fuel, for 

shpt. to Ark. 

points only..... §.125 (1) 5.125 (1) 
— Regs 52 & 

ae aioe: 4 (1) 4 (1) 

pret “fuel 58 & 

Se .25 (1) 4.25 (1) 
WESTERN PENNA. 
Bradford-Warren: 
45 grav. w.w...... 6.5 - 7.55 6.55 - 7.55 
46 grav. W.W...... pes 6.675 (1) 
Seer 6.55-7.55(2&b) 6.55-7.55(2&b) 
No.2 ” ... 6.125-7.125(2&b) 6.125-7.125(2&b) 
“ao” - 6.25-7.25(1&b) 6,25-7.25(1&b) 
36-40 gravity. swan’ 6.625-6.75(2) 6.625-6.75(2) 


b) Highs and lows for Schedule D area, in 
MPR 88 and outside Schedule D area, respectively. 


Other districts: 


45 grav. W.W...... 7 - 7.425 7 7.425 
46 grav. W.wW...... 7.25 —- 7.425 7.25 - 7.425 
47 grav. W.W...... 7.375- 7.775 7.375- 7.775 
a eae 6.875-— 7.175 6.875- 7.175 
_ eee 6.75 - 7.175 6.75 -— 7.175 
 * Bee ore 6.75 - 7.175 6.75 - 7.175 
36-40 grav. Pitts- 

burgh dist. prices 

excluded....... 6.625-7.175 6.625-7.175 


CENTRAL MICHIGAN (FOB Central Mich. 
refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 


47-49 gravity w.w. 5. 
P.W. Distillate. . . 
No. 3 gas oil, Straw 
U.G.I. gas oil..... 


Fuel Oils (Vis. ai 100). 


300-500 Vis.... 
100-300 Vis. 

OHIO <‘S. O. ‘qustatio 
Kerosine....... 


8 


a5 >> 


— oo 


= § 5.8 - 6 
5 5.5 

5 
5 (2) 4.5 (2) 
14 (1) 4.14 (1 
5 4.5 


8s for statewide delivery) 
7 








Prices in Effect Oct. 30 
CALIFORNIA 
40-43 grav. w.w... 5 -7 
San Joaquin Valley: 
Heavy fuel..... $1.10 (2) 
Light fuel...... $1.20 (2) 
Diesel fuel. .... 4 (2) 
Stove dist...... 5 (2) 
Los Angeles: 
Heavy fuel..... $1.10 (2) 
Light fuel...... $1.20 (2) 
Diesel fuel. .... 4 (2) 
Stove dist...... 5 (1) 
San Francisco: 
Heavy fuel..... $1.15 (1) 
Light fuel...... $1.25 (1) 
Diesel fuel. .... 4.5 (1) 
Stove dist... ... 5.5 (1) 


$1.10 (2) 
$1.20 (2) 
4 (2) 
5 (2) 


$1.10 (2) 
$1.20 (2) 
4 (2) 

5 (1) 


$1.15 (1) 
$1.25 (1) 
4.5 (1) 
5.5 (1) 


NOTE: All above heavy fuels meet Pacific speci- 


fication 400; light fuel, spec. 300; 


Diesel fuels 





spec. 200; and stove distillate, spec. 100. 
Lubricating Oils 
Prices in Effect Oct. 30 Oct. 23 


WESTERN PENNA. 
Prices are for sales made, or offers reliably re- 

ported, to jobbers & compounders only. 

Viscous Neutrals—No. 3 col. Vis. ai 70°F. 


200 Vis. (1 


80 at 100°) 420-425 fl 


0 p.t.. 38 (1) 38 (1) 
| er 37 (1) 37 (1) 
ea 36 (1) 36 (1) 
ee ee 28-33 28-33 

150 Vis. (143 at 100°) 400-405 fl. 

ere 36 (1) 36 (1) 
a 35 (1) 35 (1) 
eS Sar 34 (1) 34 (1) 
ee 26-31 26-31 


0 
NOTE: Limited quantity neutrals available to 


regular trac 


le. 


Cylinder Stocks? 


Brt. stk., 145-155 vis. af 210°, 540-550 f1., No. 8 
col. 
RP 30.5 (1) 30.5 (1) 
Serene 29.5 (1) 29.5 (1) 
25 A Oo ve aim, Ghee 25 25 
600 S.R. filterable 15 15 
650 S.R SS ea SP 5.5 15.5 
| eee 16 16 
Gavi seeesee 17 17 
MID-CONTINENT (F. o. b. Tulsa) 
Neutral Oils (Vis. af 100° F. 0 to 10 P.P.) 
Pale Oils: 
Vis. Color 
60- 85—No. 2.... 7.5 7.5 
86-110—No. 2 7.5 - 8.5 7.5- 8.5 
BSO—-NO. 8... ll -11.5 ll -11.5 
180—No. 3....... 11.5 =15 11.5-15 
200—No. 3....... 12 -15 12 -15 
250—No. 3....... 14 -16.5 14 -16.5 
280—No. 3....... 15 -17 15 -17 
300—No. 3....... 16 -18 16 -18 
Red Oils: 
180—No. 5....... 11.5 (1) 11.5 (1) 
200—No. 5....... 12 (1) 12 (1) 
280—No. 5....... No Price No Price 
300—No. 5....... 16-17 .5(2) 16-17.5 (2) 
Bright Stock—Vis. ai 210° 
SG VED. sincsias 27 (1) 27 (1) 
150-160 Vis. D: 
0 to 10 p.p..... 23 23 
10 to 25 p.p..... 22 .5-238 22 .5-23 
25 to 40 p.p..... 23 (1) 23 (1) 
150-160 Vis. E.... 22 (1) 22 (1) 
120 Vis. D: 
0 to Je P-p 22 (2) 22 (2) 
600 S.R. Dark 
Green Sap re 8.5 (1) 8.5 (1) 
600 S.R. Olive 
Green. < 10-11 (2) scotia (2) 
gS ee 
ee 


NOTE: Discounts of 0.5c to lc on bright stock 
and 0.5c to 2c allowed for neutrals, 10 car lots, 
eet competition.”” Brokers offering at 
greater discounts. 


and to “m 


SOUTH TEXAS (Neutral Oils) 


Pale Oils 


(Vis. at 100°F.) 


Vis. Color 
100 No. 14-2. 6.5 
200 No. 2-3..... 8.75 
300 No. 2-3..... 9.25 
500 No. 24-3. 10 
750 No. 3-4... 10.25 
1200 No. 3-4..... 10.375 
2000 No. 4....... 10.5 


6.5 

8.75 

9.25 
10 
10.25 
10.375 
10.5 


(Continued on next page) 





NOTE—Parenthetical figures after prices indicate number of com- 
panies quoting when less than three companies are quoting. 


50 


NOTICE—Owing to great demand, refiners generally limit quote- 
tions to regular customers and refuse bids, though higher, from others. 
Refiners’ prices and sales shown: bids reported in market lead« 


NATIONAL PETROLEUM 


NEws 


Refine 


Prices i 
Red Oil 
100 No. 
200 No. 
300 No. 
500 No. 
750 No. 
1200 No. 
2000 No. 


CHICA 
Neutral ' 
Pale Oil 
Vis. 
60-85— 
86-110- 
150—No 
180—No 
200—No 
250—No 
Red Oil: 
180—No 
200—No 
250—No. 
280—No. 
800—No. 

Note: 
lower; 60 
to 30 p.p 


Unfilter 


Bright s 
0 to 10; 
15 to 25 | 
80 to 40 | 
E filter 

Stock. 


Note: 
edd 0.25c 


(Group 3 
freight bi 
aate in ar 


FOB GR 
Grade 26. 
FOB BR: 
Grade 26. 


CALIFO! 

basin) 

21 pound 
for bler 


(FOBGrou 
Stoddard 
Cleaners’ 
V.M.&P. | 
Mineral s; 
Rubber sc 
Lacquer d 
Benzol Di 


WESTER 
Bradford-| 
Stoddard 

Other Dis: 


Untreated 
Stoddard | 


OHIO ( 
V.M.&P. 
Sohio solv 


ubber so 


WESTER 
White Cr 


122-124 A. 
124-126 A. 


OKLAHO 
Semi-refi 
128 AM 
50 kilo t 
132-134 
bbls. . 


CHICAG( 
tefiner, in 
0.4c less. 

Methods; : 
Fully refi 
122-124 = 
125-127 

127. 129". ae 
130-132... 
132-134, oF 
135-137... 


‘OVEN 








to 


(2) 


) 


ock 
ots, 
zy at 


ota- 


ers 


Refinery Prices (Continued) 


Prices in Effect Oct. 30 Oct. 23 
Red Oils: 

100 No. 5-6 6. : <2) 6.5 (2) 
200 No. 5-6..... 8.7 8.75 
300 No. 5-6..... 9. 33 9.25 
500 No. 5-6..... 10 10 

750 No. 5-6... 10.25 10.25 
1200 No. 5-6..... 10.375 10.375 
2000 No. 5-6..... 10.5 10.5 


CHICAGO (From Mid-Continent p.l. crude.) 
Neutral oils vis. at 100° F. 0 to 10 p.p. 


Pale Oils 

Vis. Color 

60-85—No. 2.... 9 (1) 9 (1) 
86-110—No. 2... 9.25 (1) 9.25 (1) 
150—No. 3....... 12.5 (1) 12.5 (1) 
180—No. 3....... 13 (1) 13 (1) 
200—No. 3....... 13 (1) 13 (1) 
250—No. 3....... 14 (1) 14 (1) 
Red Oils: 

180—No. 5....... 13 (1) 13 (1) 
200—No. 5....... 13 (1) 13 (1) 
250—No. 5...:... 14 (1) 14 (1) 
280—No. 5....... 15 (1) 15 (1) 
g00—No. 5....... 15.5 (1) 15.5 (1) 


Note: Viscous oils, 15 to 30 p.p. are quoted 0.5c 
lower; 60-85 and 86-110 No. 2 non-viscous oils, 15 
to 30 p.p., 0.25c lower. 


Unfiltered Steam Refined( (Viscosity at 210°) 


Pe eee 11.5 (1) 11.5 (1) 
eee 12.5 (1) 12.5 (1) 
BM: 60et.ccccenes 13.5 (1) 13.5 (1) 


Bright stocks, 160 vis. ai 210 No. 8 color: 


0tol0 p.p...... 24 (1) 24 (1) 
15 to 25 p.p.... 23.5 (1) 23.5 (1) 
80 to 40 p. 21.5 (1) 21.5 (1) 
E bltered Cyl. 
Stock. 15.5 (1) 15.5 (1) 
Note: To dhtada prices delivered in Chicago 


add 0.25c per gal. 


Natural Gasoline 


(Group 3 & Breckenridge prices are to blenders on 
freight basis shown below. Shipments ma origi- 
aate in any Mid-Continent manufacturing district. 
FOB GROUP 3 

Grade 26-70.... 4.75 (Quote) 
FOB BRECKENRIDGE 

Grade 26-70.... 4.375 (Quotes) 4.375 (Quotes) 
CALIFORNIA 
basin) 

21 pound vapor pressure 


for blending.... 4.75 - 5.375 4.75 - 5.375 


4.75 (Quote) 


(FOB plants in Los Angeles 


Naphtha and Solvent 


FOBGroup 3) 


Stoddard solvent. . 6.625 6.625 
leaners’ naphtha. 7.125 7.125 
V.M.&P. ee. 7.2 —- 7.1968 7.1 —- 7.398 
Mineral spirits. . 6.1 - 6.125 6.1 - 6.125 
Rubber solvent. 7.1 —-7.1% 7.1 -7.1% 
Lacquer diluent. . 7.375-— 8.125 7.375- 8.125 
Benzol Diluent... 7.875- 8.625 7.875- 8.625 
WESTERN PENNA. 

Bradford-Warren District: 

Stoddard Solvent. 7.5 (1) 7.8 (i) 


Other Districts: 
Untreated naphtha 7 -7.25(2) 7 -7.25 (2) 
Stoddard solvent.. 7.25 -7.5 (2) 7.25 -7.5 (2) 


OHIO (S. O. quotations for statewide delivery): 
V.M.&P. naphtha. D.C. naphtha, Varnolene & 


Sohio solvent... .. 10 10 
Rubber solvent. . . i) 9 
Wax 


WESTERN PENNA. 
White Crude Scale: 


122-124 A.m.p.... 4 
124-126 A.m.p.... 4. 


(Bbls. C.i.) 


(2) 4.25 (2) 
4.25 


5 
5 


tots 


OKLAHOMA (C.L. FOB Refinery) 
Semi-refined: 
128 AMP min., white, 


50 kilo bags... No Price No Price 
132-134 AMP 


' eae : 5(1) 5(1) 


CHICAGO (FOB Chicago district refinery of one 
tefiner, in bags, carloads. Carloads, slabs loose, 
Melting points are EMP (ASTM) 
Methods; add 3° to convert into AMP.) 


Fally refined: 


122- 124 (bags only) 5.6 5.6 
CE. ea ay 6 6 

127-129 he On 6.25 6.25 
1 eearaee 6.55 6.55 
. I geseeares 6.8 6.8 
Re 7.55 7.55 


i 





Petrolatums 


WESTERN PENNA. (Bbls., carloads; tank cars, 
0.5c per lb. less.) 


Snow White...... 6.125- 7.25 6.125- 7.25 
Lily White....... 5.375- 6.25 5.375- 6.25 
ream White..... 4.375- 5.5 4.375- 5.5 

Light Amber..... 3.375- 4 3.375- 4 
| ee 3.125- 3.75 3.125- 3.75 
WN oe Rthaiee'se 3 - 3.5 - 3.5 


Commercial or consumer 
tank car, tank wagon, dealer, 
and service station prices for 
gasoline do not include 
taxes; they do, however, in- 
clude inspection fees as 
shown in general footnote. 
Casoline tares, shown in 
separate column, include 
1.5¢ federal, and stale tazres; 
also city and county lazes as 
Kerosine tank wagon prices 
also do oat ‘polade tares; kerosine tazes where levied 
are indicated in footnotes. Dealer discounts are 
shown in footnotes. These prices in effect Oct. 30, 
1944 as posted by principal marketing companies at 
— headquarters offices, but subject to r cor- 

ion 


Ss. 0 Esso (Regular Grade) 
ervats Consumer Gaso- Kero- 
ad — Dealer line sine 


Prices 





indicated in f J 





agon T.W. Taxes T.W. 
*Atlantic City, N.J.. 10.2 10.7 4.5 10 
*Newark, N. J...... 10.2 10.7 4.5 10 
Annapolis, Md...... 20.55 2.06 S.8 ..:- 
Baltimore, Md...... 9.95 10.45 5.5 10.8 
Cumberland, Md.... 11.35 11.85 5.5 12.3 
Washington, D.C... 10.2 mw. 65 22 
Danville, Va........ 11.65 12.15 6.5 12.55 
CS SS aaa 10.45 10.95 6.5 12.3 
Petersburg, Va... .. 10.75 11.25 6.5 13.3 
Richmond, Va.,.... 10.75 11.25 6.8 18.8 
Roanoke, Va.. 11.95 12.45* 6.5 12.8 
Charleston, W. Va 11.65 12.15* 6.5 13.1 
Parkersburg. W. Va.. 10.95 11.45 6.5 12.8 
Wheeling, W. Va. 10.95 11.45* 6.5 13.4 
Charlotte, N.C..... 11.70 12.20% 7.5 11.3 
Hickory, N.C...... 12.25 13.75 7.5 33.3 
Mt. Airy, N.C... 12.10 12.6 7.5 11.5 
Raleigh, N.C...... 11.45 11.95 7.8 13.3 
Salisbury, N. C..... 11.75 13.23 7.8 13.7 
Charleston, 8. C.... 10.55 if BS yee 
Columbia, $8. C..... 11.40 “Re aseas 
Spartanburg,S.C.... 12.1 et i Fs eee 
*Correct on and since Sept. 1. 
Mineral Spirits V.M.&P. 
° T.W. 
ee 13 14.5 
Baltimore, Md........ 15.5 aoe 
Washington, D.C..... 15.5 
Fuel Oils—T.W. No. 1 No. 2 No.3 
Atlantic City, N. J.......... 10 9 9 
J SS Serer 10 9 9 
Annapolis, Md.............. ol ae és 
Se 98 9 9 
Washington, D. C.......cc0e 10.3 9.4 9.4 
 - oe 10 8.8 8.8 
| Sea 10.3 9 os 
sc decnkentane ae 10.3 9 9 
Ce Ee Ess 6 3.060<.000006 10.3 10.1 5a 
Saree ' 9.7 
SE anak «oben cee é-oe 11.3 9.8 
Charteston, 8. C............ ‘? 8.7 
EE ee a 9.7 
Ea ccasesacwass ee 10.5 


*Effective Aug. 5, "42 minimum retail senate 
price of 14.2c posted thru New Jersey. 
Discounts: 

Esso gasoline—to undivided dealers, 0.5c off 
dealer t.w. 

Kerosine—I\c off t.w. price for 25 gals. or more, 
under contract thru territory (Baltimore city con- 
tract not necessary) except no discount in state of 
New Jersey. 

Naphtha—To buyers taking oy quantities 
at one time: Newark, 2c per gal. on 200 gals. or 
more, less than 200 gals. 0.5c higher price; Balti- 
more, 2c off on 25 to 100 gals. and 3c on over 100 
gals.; Washington, 2c off to contract buyers. 


Notice 


These prices include inspection fees on both 
gasoline and kerosine unless otherwise specified 
~ gallop as follows: 

Ala. 1/40c on gasoline; Ark. 1 /20¢; Fl. 1 /8e; 
Ill. 3, 100c; Ind. 1/5c in lots of 25 bbls. or less, 
2/25c in lots of more than 25 bbis.; Kans. 1 /50c; 
La. 1/32c; Minn. 7/200c; Miss. 1/50c; Neb. 
3/100c; Nev. 1/20c; N. C. 1/4ce; N. Da. 1/20c; 
Okla. 2/25c; S. Car. 1 /8c; S. Da. 1/20c; Tenn. 
2/5e; and Wisc. 3/100c. 

Kerosine inspection fees only: Ala. 1/2c; Fla. 

1/8c; lowa 3/50c; Mich. 1/5c per gal. 












Conoco De- 
Bronz-z-z mand Gaso- Kero- 
(8rd Grade) line sine 





tTank Wagon Taxes T.W. 
Denver, Col...... 10 9 5.5 10 
Grand Junc., Col.. 12.5 11.5 8.5 13.8 

>. ee 9.5 8.5 5.5 9.5 
Casper, Wyo..... 11.5 10.5 §.5 13 
Cheyenne, a 10 9 5.5 a 
Billings, Mont. . 12 ll 6.5 13. 
Butte, Mont... .. 11.5 10.5 6.5 13.5 
Great Falls, 08 12 ll 6.5 132. 
Helena, Mont. 12 ll 6.5 18 
Salt Lake City, 

ass ceed 3.5 12.5 5.5 14.5 
Boise, ‘da tial atiibile 13.6 12.6 6.5 16.5 
Twin Falls, Ida... 14.6 13.6 6.5 17 
Albuquerque, 

N. M Ce in iv ble 10.5 9.5 *7 9.5 
Roswell, N. M. 10 9 *7 7 
Santa Fe, N. M.. 10.5 9.5 7.5 10 
Ft. Smith, Ark.... 9 6.25 *7 8 
Texarkana, Ark... 9 7.5 *5.5 7 
Muskogee, Okla... 7.75 6.75 7 8 
Oklahoma C sity, 

Okla. . . 7 7 8 
Tulsa, Okla. |: >. 8 7 7 8 


*Taxes: In gasoline tax column are included 
these city taxes—Albuquerque, & Roswell, 0.50, 
Santa Fe, lc. Texas 4c state tax applies within 
city limits of Texarkana, Ark.; Okla., 5.5¢ state 
applies within city limits of Ft. Smith, Ark. 

tTo Consumers & Dealers. 

NOTE: Current selling price—where this is 
lower than maximum price it is because of | 
competition. It is the actual selling price and is 
subject to revision due to delays in receiving 
information from the field. 


Ss. O. (Regular Grade) Gaso- Kero- 
rv: line sine 
NEB. T.W. Dealer Taxes T.W. 


Sr 11.4 9.6 6.5 10.1 
MoCoak ....cccees 12.0 10.1 6.5 10.5 
Pa 11.9 10.4 6.5 10.6 
North Platte 12.2 10.6 6.5 ll 
ee 2.9 10.2 6.5 10.5 


Standard Gasoline (Regular Grade) 
Flight Gasoline (Third Grade) 


Standard Flight 


oO Pos- Pos- 
S. O. ted Pos- ted Pos- 
OF. On Net ted Net ted Gaso- 
Tank Re- Tank Re- line 


Truck tail Truck tail Taxes 
San Francisco, Cal. 10 14 9 12 


> 
w 


Los Angeles, Cal.. 9.5 13.5 8.5 11.5 4.5 
Fresno, Cal...... 11 15 10 13 4.5 
Phoenix, ee 12 16 10 13 6.5 
Reno, Nev....... 12 16 11 14 5.5 
Portland, Ore..... 10.5 14.5 9.5 12.5 6.5 
Seattle, Wash..... 10.5 14.5 9.5 12.5 6.5 
Spokane, Wash... 12.5 16.5 11.5 14.5 6.5 

acoma, Wash.... 10.5 14.5 9.5 12.5 6.5 


Std. Aviation 73 


Posted Net Kerosine 
Tank Gasoline Tank 
Truck Taxes Truck 
San Francisco, Cal. 12.5 4.5 11.5 
Los Angeles, Cal.. 12 4.5 10 
Fresno, Cal...... 13.5 4.5 12.5 
Phoenix, Ariz..... 14.5 6.5 12.5 
Reno, Nev....... 14.5 5.5 13.5 
Portland, Ore..... 13 6.5 13.8 
Senate, Wash. 13 6.5 13.8 
kane, Wash... 16 6.5 16.8 
= Wash 13 6.5 13.8 


Resale & Commend ial: T.C, deliveries 0.25c per 
gal. off posted net tank truck. 

Commercial: Retail deliveries, and/or tank 
truck deliveries of less than 40 gals., 4c per gal. 
above posted net tank truck price for Standard 
Aviation = aed Standard Gasoline, and 3c gal. 
above posted net tank truck for Flight Gasoline, 
except single deliveries of less than 40 gals. to 
Marine trade only, which are billed at posted net 
tank truck price. 


TEXAS 
co. 


Gasoline—Dealer T.W. Gaso- 
Fire-Chief Indian line 
(Regular) (3rd Grade) Taxes 


Dallas, Tex...... 7.5 6.5 s.5 
Ft. Worth, Tex... 7.5 6.5 5.5 
Wichita Falls, Tex. 8.5 7.5 5.5 
Amarillo, Tex.... 8.5 7.5 5.5 
ro ke: eee 8.5 7.5 5.5 
Ei Paso, a ll 10.5 §.5 
San Angelo, Tex.. 8.5 7.8 5.5 
Waco, Tex....... 8.5* 7* 5.5 
Austin, Tex. ..... 8.5 7.5 §.5 
Houston, Tex..... 8.5 7.5 5.5 
San Antonio, Tex. 8.5 7.5 s.5 
Port Arthur, Tex.. 8.5 7.5 5.5 


*Less lc temporary allowance to all dealers. 
(Continued on next page) 


Tank Wagon Prices—Continued 


Red Crown (Regular Grade) 
Blue Crown (Third Grade) 
Red Dealer Prices 


ro 
Cons. Red Blue line 
T.W. Crown Crown Taxes T.W. 








B aiarce 11.6 9.6 9.1 4.5 10.6 

jwdoe 11.6 9.6 8.7 4.5 10.3 

ere 11.9 10.3 9.2 4.5 10.6 

he ecechon «7+ 39 9.7 4.5 10.4 

lis, Ind.11.6 10.1 9.6 5.5 10.1 

oe 9.9 8.6 5.5 9.9 

3outh Bend, Ind.12 10.5 10 5.5 10.5 
i i 11.4 9.9 9.4 45 10 

ea 11.4 9.9 9.4 4.5 9.9 

wn 99 9.4 4.5 9.9 

Green Bay, Wis..12.2 10.7 10.2 5.5 10.9 

Milwaukee, Wis..12.1 10.6 10.1 §.5 10.8 

Crosse, Wis...11.9 10.4 9.9 §.5 10.6 

Minneapolis - St 

EO 9 10.4 9.9 5.5 10.6 

Duluth, Minn...12.2 10.7 10.2 5.5 10.9 

Mankato, Minn..11.9 10.4 9.9 5.5 10.6 

Des Moines, Ia..11.4 9.9 9.4 4.5 *10.1 

Mason City, Ia..11.7 10.2 9.7 4.5 *10.4 

8t. Louis, Mo... .11.0 9.5 9.8 %4.5 10.1 

Cansas City, Mo.11.0 9.5 8.6 *4.5 9.7 

St. J h, Mo 11.2 9.7 9.2 *4.5 9.9 

Fargo, N. D.. 12.9 11.4 10.9 5.5 11.6 
Huron, 8. D..... 12.3 10.8 10.3 §.§ ll 

Wichita, Kans...10.3 8.8 7.2 4.5 9.0 





Oleum V.M.&P. Stani- 


Spirits Naphtha sol *Taxes 


(Prices are base prices before discounts) 





Chicago. bo ones 13.5 13.8 12.8 4.5 
Detrost. ..... 15.8 15 16.3 4.5 
K.C., Mo 138.8 14.3 13.8 1.5 
&t. Louis, Mo. 13.7 14.7 13.2 1.5 
Milwaukee 14.4 15.4 14.9 5.5 
Minnep'ls 14.2 15.2 18.5 5.5 
Fuel Oils T.W. 
Chicago 
Standard Stanolex 
Heater Oil Furnace Oil 
PN ese x Gamene's 9.3 8.8 
100-149 gals.......... 8.3 7.8 
150 gals. & over...... 7.8 seri 
150-399 gale.......... _ 7.8 
400 gals. & over...... 1.8 
Stanolex Stanolex 
Fuel A Fuel C 
ee 6.5 6.0 
750 gals. & over...... 5.75 5.25 
Stanolex Furnace Oil 
Other Points 100 gals. 
1-99 gals & over 
Indianapolis.......... 9.0 8.0 
i's xa wale a0. 8.7 Pe 
Milwaukee........... 9.0 8.0 
inneapolis.......... 9.1 8.1 
See 8.4 7.4 
Kansas City......... 8.1 t.2 


*Taxes: In gasoline tax column are included 
these city taxes—Kansas City, St. Joseph and 
St. Louis, lc. Iowa kerosine prices are ex 3c state 
tax. In naphtha tax column are included 1.5c 
federal tax and state taxes. 


State sales, occupation, consumer and use taxes 
to be added when applicable. 


Esso Gasoline (Regular Grade) 





Consumer Gaso- Kero- 

Tank Dealer line sine 

Wagon T.W. Taxes T.W. 
New Orleans, La.. 8.75 9.25 8.5 *9 

Baton Rouge, La.. 8.75 9.25 6.5 *9.5 

Alexandria, La.... 8.75 9.25 8.5 *9 5 
Lafayette, La..... 9 9.5 8.5 *9 
Lake Charles, La.. 9 9.5 8.5 *11 
Shreveport, La.... 8.5 9 8.5 *8 

Knoxville, Tenn.. 10.5 11 8.5 12.5 

Memphis, Tenn... 8.90 9.40 8.5 10.5 
Chattanooga, Tenn.10.5 ll 8.5 ll 
Nashville, Tenn... 10.5 ll 8.5 10 

Bristol, Tenn..... 10.95 11.45 8.5 13.) 
Little Rock, Ark.. 9.5 10 8 10 


*Louisiana kerosine prices are ex le state tax 


Discounts: 
Esso Gasoline—To undivided dealers, 0.50 of 
dealer t.w. 
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*Sohio X-70 Gasoline 
(Regular Grade) 
Con- **Re- aso- tKero- 
sumer ssel- line sine 
T.W. lers {S.S. Taxes T.W. 


S. O. 


1635508) 





Ohio, Statewide... 12 10 183.56 5.5 9.3 
_ RS apeere 12 9.5 12.5 5.5 9.8 
Canton......... 12 9.5 12.5 5.5 9.8 
Cincinnati...... 12 9.6 323.5 6.5 93.3 
leveland....... 12 9.56 123.5 5.5 9.3 
olumbus....... 12 9.5 12.5 5.5 9.8 
ae ee 12 9.5 13.5 5.5 9.8 
Dns gw kal 2 9.6 12.56 5.5 9.3 
Mansfield....... 12 9.5 13.5 &.5 9.3 
Marion......... 12 9.0 12.0 5.5 9.3 
Portsmouth. .... 12 9.5 12.5 5§.5 9.3 
care 1 9.5 12.5 §$.5 9.3 
Youngstown..... 12 9.6 13.58 $8.5 9.3 
Zanesville....... 12 9.56 12.5 5.8 9.38 


Aviation Gasoline—Statewide 
Consumer Gasoline 
Sohio Aviation Gasolineclear T.W. 
Spec. AN-F-22.......... 14.5 §.5 


Esso Ethyl Aviation 73 Oct. 15.5 §.5 
Esso Ethyl Aviation 80 Oct. 16.5 5.5 
Esso Ethyl Aviation 87 Oct. 17.5 §.5 
Esso Ethyl Aviation 91 Oct. 17.5 §.5 
Esso Ethyl Aviation 100 Oct. 24.5 5.5 
tNaphtha—T.W. 
tate- Lucas 
wide County 
S. R. Solvent......... 13.5 13.5 
D. C. Naphtha rer 14.5 14.25 
V.M.&P. Naphtha.... 14.5 14.25 
VOPMONOMO, . occ ccccece 14.5 14.25 
Sohio Solvent......... 14.5 14.25 
Fuel Oilse—T.W. No. 1 No. 2 No.3 No. 4 
Ohio, Statewide....... 8.3 8.3 7.8 *7.55 


*Renown (third-grade) prices are same as X-70 
unless otherwise noted. 

**Except authorized agents. 

+Kerosine prices are ex lc state tax. 
prices are ex 1.5c federal & 4c state tax. 

{Prices at company-operated stations. 

ttStatewide prices are subject to exceptions 
other than those shown. 

Discounts: 

Esso aviation—on contract to hangar operators 
and resellers, 2c off consumer t.w. 

*For Cleveland area only. Full compartment 
hose dumps. 

Fuel oils—Statewide prices are for t.w. & drum 
deliveries of 50 gals. or more; prices for deliveries of 
less than 50 gals. are 0.5c higher. 

Naphthas—to contract consumers off t.w. 
prices—Statewide: 300 to 999 gals., 0.5c; 1000 to 
2499 gals., 0.75c; 2500 to 4999 gals., lc; 5000 or 
more gals., 1.5c. Lucas County: than 50 gals., 
tank wagon price, 50 to 249 gals., 0.5c; 250 to 499 
gals., lc; 500 gals. or over, 1.5c. 


HUMBLE 
OIL 


Naphtha 


Humble Motor Fuel 
(Regular Grade) 
Thriftane (Third Grade) 
Humble Thriftane Gaso- 
*Tank Re- *Tank Re- line 
Wagon tail Wagon tail Taxes 


Dallas, Tex....7.5 10.5 6.5 10.5 5.5 
Ft. Worth, Tex. 6.5 9.5 6 108 6 6S&S 
Houston, Tex. 8.5 12.5 7.5 105 5.5 
San Ant.,Tex.. 8.5 12.5 7.5 10.5 5.5 


Kerosine 
*Tank Wagon Retail 


Dallas, Tex.......... 7 10 
Ft. Worth, Tex....... 7 1l 
Houston, ee 8 ll 
San Antonio, Tex..... 7 10 


*To all classes of dealers & consumers 


Canada 


PRICES OF IMPERIAL OIL, LTD. 
Per Imperial Gallon, which is 1.2 U. S. Gallons 


3-Star Imperial Gasoline 
IMPERIAL 
OIL 


(Regular Grade) 


Kero- 
TGasoline *Gasoline sine 
T.W. Taxes T.W 
Hamilton, Ont.... 16.5 ll 18 
Toronto, Ont..... 16.5 11 18 
Brandon, Man.... 20.5 10 23 
Winnipeg, Man... 20.0 10 22.5 
Regina, Sask..... 17.5 10 20 
Saskatoon, Sask... 20.3 10 22.8 
Edmonton, Alta... 18.4 10 20.9 
Calgary, Alta..... 15.5 10 1g 
Vancouver, B. C.. 15 10 24 
Montreal, Que.... 16.5 ll 17.5 
St. John, N. B.... 16 13 19 
Halifax, N.S..... 16 13 19 


*Includes 3c Federal, and Provincial taxes. 
tTo divided & undivided dealers. 

Absorption Gasoline—No 26 R.V.P.—$2.28 
Gasoline prices effective Oct. 7. 





Atlantic White Flash 


ATLANTIC (Regular Grade) 
REFINING Commer- Gaso- Kero. 
cial Dealer line sine 
T.W. T.W. Taxes T.W, 
Philadelphia, Pa.. 10.2 10.7 §.5 12.95 
Pittsburgh. ...... 10.1 10.6 5.5 12.! 
Allentown........ 10.7 pe §.5 12.¢ 
~ ee 10.1 10.6 §.5 12 
Scranton......... 10.7 11.2 5.5 12 
IR. «ns c0600-0 10.7 po §.5 12.¢ 
Emporium....... 10.1 10.6 5.5 12 
DN. o.0:0:0:6-404% 10.7 11.2 5.5 12.¢ 
Uniontown....... 10.1 10.6 5.5 12.1 
Harrisburg....... 10.7 11.2 §.5 12.¢ 
Williamsport. .... 10.7 11.2 5.5 12.¢ 
Dover, Del....... soem 11.2 5.5 12.¢ 
Wilmington, Del.. .... 10.7 §.5 12.) 
Boston, Mass..... ates 10.9 ow ic. 
Springfield, Mass.. .... 11.8 - 2a 
orcester, Mass. . Z 11.5 > 
Fall River, Mass.. .... ll BaP. wee 
Hartford, Conn... .... 11.6 - 
New Haven, Conn 11 a 
Providence, R. I. . 11 - ae 
Atlantic City, N.J. 10.7 4.5 10 
Comadem, Nod.ccs cece 10.7 4.5 10 
TE Ts ccs sens 10.7 4.5 10 
Annapolis, Md.... .... 11.05 5.5 10.8 
Baltimore, Md.... .... 10.45 5.5 9.8 
Hagerstown, Md.. .... 11.55 5.5 10.3 
Richmond, Va.... .... 31.36 6.5 13.3 
Wilmington, N.C.. .... 11.18 7.8 11.6 
Brunswick, Ga.... .... 10.1 7.5 10.6 
Jacksonville. Fla. 10.1 8.5 11.6 


*Retroactive to Sept. 1. 
Mineral Spirits V.M.&P. 
T t 


.W. T.W.t 

Philadelphia, Pa...... 11 12.5 

Lancaster, Pa........ 12 13.5 

Pittsburgh, Pa........ 12.5 13.5 
Fuel Oils—T.W. 

1 2 3 5 6° 
oe eee 10.1 9 9 5.76 5.04® 
Allentown, Pa.. 10.6 9.3 9.3 .... .... 
Wilmington, Del. 10.1 9 9 
Springfield, Mass. 10.2 9.4 9.4 
Worcester,Mass. 10.2 9.3 9.3 .... 
Hartford,Conn. 10.5 9.2 9. ; 


tDoes not include lc Georgia kerosine tax. 

+Mineral Spirits prices also apply to Stoddard 
Solvent; V.M.&P. prices also apply to Light 
Cleaners Naphtha. 

Discounts: 

Gasoline—to undivided dealers, 0.5c off dealer 
t.w. except Georgia & Florida dealer t.w. and un- 
divided dealer t.w. prices are same. 

Kerosine—Thru Penna. & Delaware, 2c off t.w. 
price on t.w. deliveries of 25 gals. or more at one 
time. 


*Residual fuel 13.0-15.9 gravity effective 
10 /17 /43. 
Crown Gasoline (Regular) 
Standard (Third Grade) 
Gaso- Kero- 
KY. tNet line sine 
Crown Taxes T.W. 
Covington, Ky.... 9.5 6.5 9.3 
Lexington, Ky.... 10.5 6.5 9.3 
Louisville, Ky.... 10 6.5 8.8 
Paducah, Ky..... 10 6.5 8.8 
Jackson, Miss.... 10 7.8 *9 
Vicksburg, Miss. . 9.5 7.8 *8.5 
Birmingham, Ala.. 10 *8.5 9 
Mobile, Ala...... 9 *9.5 8. 
Montgomery, Ala. 10 *9.5 *10 
Atlanta, Ga....... 11.1 7.5 *11.6 
Augusta, Ga...... 11.1 7.5 *11.1 
Macon, Ga....... 11.1 7.5 *11.6 
Savannah, Ga.... 10.1 7.5 *10.6 
Jacksonville, Fla.. 10.1 8.5 9.6 
Miami, Fla....... 10.1 8.5 9.6 
Pensacola, Fla... . 9 *9 5 8 
Tampa, Fla...... 10.1 8.5 9.6 


*Taxes: In tax column are included these city 
and county gasoline taxes: Mobile, 2c city; Birm 
ingham, lc city; Montgomer , le city and le 
county; Pensacola, lc city. Georgia and Mont 

omery, Ala. have Ic kerosine tax, Mississipp! 
.5c, included in above prices. 

tConsumer t.w. prices are same as net dealer 
prices. 

Prices are retroactive to Sept. 1. 


Socony Mobilgas 
(Regular Grade) 
som i Gaso- 


SOCONY Com. Und 
VACUUM Cons. Dir. line 
Tew T.W. Taxes 


New York City 


Manhattan & Bronx. 10.1 10.6 *5.5 

Kings & Queens.... 10.1 10.6 *5.9 

INS 62505000: 9.7 10.2 *5.9 
a ary 9.9 10.4 5.9 
Binghamton, N. Y.... 11 11.5 5.5 
BOOND . osc csssceccies 9.6 10.1 9.9 
Jamestown, N. Y..... 9.8 10.3 2.9 
Mt. Vernon, N. Y..... 10.1 10.6 2.9 
Plattsburg, N. Y...... 11 11.5 5.9 
Rochester, N. Y...... 10.8 11.3 2.9 
Syracuse, N. Y....... 10.5 11 9.9 
Bridgeport, Conn. .... 10 10.5 4.9 
Danbury, Conn....... 10.5 ll 4.5 
Hartford, Conn....... 10.6 3 4.5 
New Haven, Conn.... 10 10.5 4.5 


(Continued on next page) 
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Atlantic Coast 












District 


2 ie s< ene 
N. Y. Harb., barges 
BIO. wcavicccvcce 
Philadelphia 
Baltimore 
Norfolk 
Wilmington, N. C. 
Charleston 
Savannah 
Jacksonville....... 
Miami 
Tampa 
Pensacola 
Mobile eceeececcceoe 
New Orleans 
RE 
Boston 
Providence 



















72 Oct. 
(ASTM) 


Not made 


MOTOR GASOLINE 


(Prices are of refiners, FOB their 
refineries & their tanker termi- 
nels, & of tanker terminal operators FOB their 
terminals)—Prices in Effect Oct. 30. 


Prices in Effect 


Diesel Fuel, Pac. Spec. 200 


Grade C fuel, Pac. 


Pacific Export In Ship's Bunkers, or deep tank lots: 


Spec. 400 


see eee eee eee eee 


Seaboard 


Oct. 30 Oct. 23 Export 
$1.45 $1.45 oastwise 
$1.10 $1.10 Coa 


Prices 





KEROSINE 
70-74 oct. and /or 
(ASTM) NO. 1 FUEL 
9.075 7.8 
8.975 7 
9.175 7.3 
9.075 7 
8.825 fr 
8.575 7.2 
8.175 6.75 
8.175 6.9 
7.845 6.55 
7.875- 7.85 6.55 
7.845 6.55 
7.845 6.55 
6.875 (1) 4.8 (1) 
6.62 — 6.745 4.75 (2) 
6.125(1) 4.125-4. 25 (2) 
9.375 7.3 
9.275 7.3 
9.275 v.25 


(a) Price is for straight-run low pour, test No. 5 ($1.95) 












SOCONY 
















tin steel barrels. 
Discounts: 
at least 400 gals.: 





Tampico. ... 
/eracruz..... 
Coatzacoalcos 
Guaymas. . 
Mazatlan... 
Acapulco. . 
Mauzanillo 
Salina Cruz 
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Tank Wagon Prices (Continued) 


Socony Mobilgas 
(Regular Grade) 


to price of gasoline (ex tax). 


3 Com. Undiv. Gaso- 
VACUUM Cons. Dir. line 
T.W. T.W. Taxes 
OS See 10.7 11.2 5.5 
Portland, Me......... 10.3 10.8 5.5 
Boston, Mass......... 9.9 10.4 4.5 
Concord, N. H....... 11.4 11.9 5.5 
Lancaster, N. H...... 12 12.5 5.5 
Manchester, N. H.. 11.3 11.8 8.5 
Providence, R.I...... 10 10.5 4.5 
Burlington, Vt........ 10.9 11.4 5.5 
> | re ll 11.5 5.5 
Mineral Spirits V.M.&P. 
T.W. T.W. 
3 | eer 12.4 13.6 
New York City....... 11 12 
Rochester, N. Y...... 13.2 14.4 
Syracuse, N. Y....... 14 bdiow 
Boston, Mass......... 12 13 
Bridgeport, Conn. .... $16.3 fi7-3 
Hartford, Conn....... 16.3 17.3 
Providence, 5 13 14 
Mobil- Mobil- 
Kero- fuel heat 
sine Diesel Fuel 
Yard T.W. T.C. T.W Yard T.W. 
New York: 
Manhat’n & 
Bronx.... 7.5 10.3 9.38 7.1 9 
Kings & 
Queens,. 7.5 10.8 ... 9.38 7.1 9 
Richmond. 7.5 10.3 ... eee 9.0 
DE scs Toe Oe 6m O22 FF 9 
Binghamton. 8.9 11.2 ... 10.7 8.4 10.2 
Buffalo... .. 6.3 6S 3.5 FS FT. 6h UCR 
Jamestown... 8.2 10.5 ... 10.1 7.8 9.5 
Mt. Vernon. 7.6 10.3... 9.47.32 9 
Plattsburg.. 8.1 10.4 ... 9.9 7.6 9.4 
Rochester. . 8.7 ll 71.3 Bas ts Ve 
Syracuse. . 8.5 10.8 7.8 10.1 7.8 9.6 
Conn.: 
Bridgeport... 7.8 10.3 uw a ee 
Danbury.... 8.2 10.8 04 coe ae 
Hartford.... 8.0 10.5 9.5 7.4 9.3 
New Haven. 7.5 10.3 9.3 7.8 9S 
Maine: 
Bangor. .... 7.39 26.3 74 3:7 74 BA 
Portland.... 7.5 10.2 6.8 9.3 7 G 
ass.: 
Boston... .. 7.8 10.6 6.7 9.2 7.2 9 
Concord.... 8.4 10.7 8.2 10 
neaster... 9.5 11.8 9.2 ii 
ptachenter 8.3 22.1 7 Ba 
Providence... 7.8 10.1 6.7 9.2 7.1 9.0 
Vermont: 
Burlington... 8.1 10.4 7.5 9.8 7.5 9.2 
Rutland. 8.3 10.6 10 7.7 9.8 
*Does not include 1% city sales tax a pplicable 


Diesel—On t.w. deliveries, 0.5c for 
le for full tank truck. 


EXPORT PRICES 
Prices Effective Oct. 30 


Mexican Gulf Ports 
U. S. Dollars per Bbl. 


Bunker C Diesel 
$0.97 $1.65 
0.97 ah dee 
0.97 1.65 
Pacific Coast 
$1.50 $3.22 
1.50 3.22 
1.50 2.89 
1.50 2.89 
1.50 2.89 
1944 


FUEL OILS 


erAINean’ 


4 (2) 
75 (1) 
75 

75 (1) 
75 


5 AAAAADAAAAAADH 2 


75 (2) 


ARH: 





No. 3 No. 5 No. 6 
6.7 $1. 85-$1.95 (a) $1.77 
6.8 (2) ar $1.97 (1) 
6.7 $1.98 $1.77 
6.7 $1.85 (1) $1.77 
6.7 (1) $1.85 (1) $1.77 
aaa $1.80 (1) $1.72 (2) 
pnts $1.72 (1) 
$1.72 
Na $1.62 
em $i_27 (1) $0.97 
6.8 (2) me $1.77 
6.7 (2) $1 /95 (2) $1.77 
6.7 (2) $1.90 (1) $1.77 





Bunker C Fuel 

Ships’ bunkers Ships’ bunkers Diesel Oil Gas Oil 

(Ex Lighterage) (Ex Lighterage) Shore Plante 28-34 Gravity 
New Haven....... eee)! Cw OR maaeen 
i. ¥. Masher. ..... $1.77 .78 647 6.8 (2) 
BS. cc aceceees $1.97 (1) $2.98 (1) 6.8 (1) 7 (1) 
Philadelphia....... $1.77 $2.78 ae ape 
Baltimore......... $1.77 $2.78 6.7 (1) 6.7 (1 
orn $1.77 $2.78 6.7 (1) 6.7 ch 
Charleston......... $1.72 (2) $2.78 (2) 6.7 (1) 6.7 (1 
SE $1.72 (1) $2.62 (1 nae eens 
Jacksonville....... $1.72 .62 (2 abe os 
, RAIN $1.62 .62 we eee 
New Orleans....... .97 $1.65 oe a — 

“a EN $1.77 $2.86 (2 6.8 (1) 6.9 (1 
a ack octave $1.77 2.78 0.6 oy 6.8 (2 
Providence. ....... $1.77 $2.78 (2) 6.7 (1) 6.8 (1 

Residual fuel prices generally vary with A.P.1. specifications from range low for 9.9 & below degrees 
to ran high for 25.0 & above. 
Bunker “C” wher from Navy storage at New York and Norfolk to W.S.A. ships .05c discount. 





MOTOR GASOLINE 


pr gg (oct. by ASTM) 


sete tree eeeee 
ee eee ee eeeee 
eee ewer e ee eenee 


DIESEL & GAS OILS 
(In diesel index No.) 
Below 43 di 


eee ereeeee 
eee eereeeeeeee 
ee ewe eee eeeee 


Heavy Fuels & 
Bunker Oil (at 
all Gulf Ports) 
Heavy Diese 


Below 28 API 


(At Gulf; 


in packages, 
terminals) 


100 vis., oo 
100 vis., 10-25 p.p 
Neutral—No. 3 color 
200 vis., 0-10 p.p. 





In Cargoes Lighterage) 


ee $1.35 

28 = ae API 
FEE rer $1.65 
Dasher C Oil.. $0.97 $0.97 


Mid-Continent Lubes 


Prices in Effect Oct. 30 


Steel Drums Bulk 
Bright Stock 
D color, Vis at 210° 
ee ian skin 
150 vis., 0-10 p.p. 32.65 (1&a) 24.8 (1) 


(A) FAS at New Odeon, 


Gulf Coast 


Prices in Effect Oct. 30 


New Orleans & Lower 
Mississippi to Baton Rouge South of New Orleans 
rom Barges 


Tank 


6.5 
5.625 


4.125 


3.75 3.75 


. 
4.125 coe 
4.25 


In Ship’s 
Bunkers 
(Ex 


FAS.; in bulk, FOB 





Texas Gulf Coast CARGOES 
Domestic & 
Tank Cars Barges Export 
From all Gulf 
Ports 
6.5 - 6.75 6.75 6.75 
5 .625-6 .375 (a) 5.625 5.625 
owes 5.75 
° §.5 
5.25 
5 
4.125- 4.25 4.125 4.125 
4.125 4.125 4.125 
$8.75 -4 3.75 3.75 
pam 4 
4 nares 4 
4.125 4.125 4.125 
4.25 he Ps 4.25 


(a) 5.625c for Dist. 1 and 5.875-6.375c for other districts. 
NOTE: Above products in Truck Transports of 2,400 gal. and over 4c above Tank Car Prices. 





Wax 
(Melting points are AMP, 3° higher than EMP. 
Prices are FOB refinery and do not include bag. 


freight or export differentials). 
Prices in Effect Oct. 30 


New Orleans WN. Y. N. Y¥. 
Crude Scale Export Domestic Export 
124-6 Yellow 4.25(1) er $.3) 
122-4 White cane 4.25(2) 4.25(2 
124-6 White 4.25(1) 4.25 4.25 
ee peenae 
| Se §.2(1) 5.2(2) s. 30) 
ae 5.2(1) 5. 3(2) §.2(1 
| —eoae 5.6(1) 5.6 5.6(1) 
0s 6.4 4% 5.85(1) 5. os (2) 5. ret 
Deb ees<66s 6.15(1) 6.1 6.15(1 
ae 6.4(1) 6. 4a) 6.4(1) 
Naphtha 
Prices in Effect Oct. 30 
V.M.&P. Mineral 
Naphtha Spirite 
New York Harbor 11 (2) 10 
Philadelphia...... 11 (2) 10 
Baltimore........ 10.5 (2) 9.5 
CS nen 20008 11.5 (2) 10.5 
Providence....... 11.5 (1) 10.5 (2) 


CLASSIFIED 





a 1000 x 20 tires. 


For Sale 


FOR SALE: Two (2) 3900 gallon Heil Trailer 
Tanks in excellent condition and equipped with 
Tanks completely over- 
hauled and painted and now ready for opera- 
i Falls Oil Company, 671 Grattan St., 
Chicopee Falls, Mass. 


Wanted to Buy 








FOR SALE 
2—Vertical tanks, 27,000 gallons 15%’ 
x 19%’. 
1—17,000 4” Riveted Horizontal. 
Tanks located Sedalia, Missouri. 


P.O. Box 308, 
Salina, Kansas 


WANTED TO BUY 


35 Steel Tanks 8,000, 10,000, 15,000 
and 20,000 gallon capacity each. We 
buy single items to complete plants. 


Empire nen Corporation 
608 Saume Bldg., Cleveland 14, Ohio 
Phone Main 7667 


Situations Open 


WANTED—A man with technical and 
neering training to prepare lubrication re: 
mendations and technical data on indus 
petroleum products. Preferably a man 


write articles on lubrication and 1 


machinery builders’ recommendations for 
bricating oils and greases. In applying, 
information as to educational training, ; 
tical experience and age. Box No. 481. 

















FOR SALE 
Ford 2000 gallon Oil Transport, Truck- 
tor Axle, 10 Wheeler, Pump, Booster 
Brakes, Complete $1,250.00. 
2500 gallons, one compartment Butler 
tank, only for transport $680.00. 

John W. Leahy, 
130 White St., Danbury, Conn. 
Phone: 883 


WANTED TO PURCHASE 


An experienced operator desires to pur- 
chase a small wholesale or Commission 
Agency gasoline business. Include com- 
plete details and the lowest cash price 
in all replies. 


P. O. Box 587 
Keyser, W. Va. 








For Lease 











NOTICE 


We can supply 200 grade III recapped 
and used tires per week. 


Lorain Avenue Tire Co., 
7982 Lorain Ave., Cleveland 2, Ohio 
Woodbine 9745 





FOR LEASE 


Complete gasoline bulk plant extremely 
well located. All 3” piping. Cn a 
225,000 gallons. 5 room office b 

car garage. North of 6 Mile Hosd’ oe 
Woodward Ave. in center of Detroit. 


Box No. 457 


OPPORTUNITY FOR LUBRICATION 
ENGINEER 


Major oil company in middle west has 
zone manager position open for engi- 
neer with broad technical experience 
and favorable sales record. Give quali- 
fications and experience to justify per- 
sonal interview. Strictly confidential. Our 
organization is familiar with this ad- 
vertisement. 


Box No. 477 














For Sale 











FOR SALE 
New and Reconditioned 
IRON and STEEL 


VALVES 
Tested and Guaranteed 
Also Fittings 
APEX IRON & METAL CO. 
2204 South Laflin St. 
Chicago 8, Illinois 








FOR SALE 


Lubricating oil re-refining plant now 
operating. Capacity up to 100,000 gal- 
lons finished oil per month. Has been 
approved by Air Service Command for 
reclaimation of aircraft engine oil. Can 
be run with from three to ten em- 
ployees. Located in small community 
midwestern state. $10,000 cash would 
provide down payment and_ working 
capital. Balance easy terms. Unusual 
opportunity in profitable peace time 
business. Excellent reasons for selling. 


Box No. 471 


FOR SALE 


1—4100 gallon, 2 compartment semi- 
tank trailer with White Tractor, New 
motor. 


1—4000 gallon, 2 compartment semi- 
tank trailer with Reo Tractor. 


Both of these pieces are in excellent con- 
dition and working every day. 
Liquid Heat Fuel Company 
P.O. Box 10, Mishawaka, Ind. 
Phone: 5-1600 





WANTED 


Manager for small, but well established 
independent refiner and marketer in 
the South. Applicant must have at 
least 15 years experience in the Oil 
industry. Good postwar opportunity for 
energetic man about 40 years old, who 
is familiar with oil refining, transporta- 
tion and marketing. Apply to 


Box No. 474 

















FOR SALE 


Independent Bulk Plant and Service Sta- 
tion located in Northern Ohio, two blocks 
from the heart of business section in 
city of 25,000. Lot size 198 x 198; six 
computing pumps; large macadam drive- 
way; four bulk tanks 10,000 each; office 
and warehouse building, approximately 
40 x 90; tank car unloading facilities 
Condition of property, excellent. Price 
reasonable for immediate sale. Write 


Box 55 E, Toledo 9, Ohio. 





SITUATION OPEN 


Unusual opportunity for permanent sales 
connection with well known manufac- 
turer of leading specialty item in pe- 
troleum marketing field. High grade re- 
liable representative wanted to work 
directly for manufacturer through es- 
tablished branch office with headquar- 
ters New York. Include details of quali- 
fications and past experience. Salary and 
bonus commensurate with ability. 


Box No. 467 








Position Wanted 











FOR IMMEDIATE SALE 


Complete Kellogg Liquid Phase Poly 
Unit, together with large list of crack- 
ing equipment such as towers, pumps, 
instruments, receivers, and copper chlor- 
ide liquid slurry cracked gasoline treat- 
‘ing system. If interested write or wire 


for list and information. 


ROOSEVELT OIL CO. 
P. O. Box 271 Mt. Pleasant, Mich. 


Classified Rates 








“For Sale,” “Wanted to Buy,” “Hel 
Wanted,” “Business Opportunities,” 
“Miscellaneous” classifications, set in 
type this size without border—15 cents 
a word, Minimum charge, $4.00 per in- 
sertion. 

“Position Wanted”—10 cents a word. 
Minimum charge $1.50 per insertion. 

Advertisements set in special or 
with border—$5.00 per column in 

Copy must reach us not later than 
Saturday preceding date of issue. 

All classified advertisements are pay- 
able in advance. 

No agency commission or cash dis- 
counts on classified Advertisements. 





EXPORT MANAGER 
Thoroughly experienced in the manu- 
facture and distribution of turbine, trans- 
former, medicinal and white oils, avia- 
tion and other special lubricants, with 
more than twenty years experience 
throughout Europe and the Far East, 
offers services either here or abroad in 
position with post-war future. Available 
in 30 days. Over draft age. 


Box No. 478 
NATIONAL PETROLEUM NEWS 








Professional Services 








ANTI-KNOCK VALUES 
DETERMINATORS 
The Gray Industrial Laboratories 
Chemists and Engineers 
Specialists on Petroleum Products 
ead Br a tag Ave., 


WARK 3: 
Telephone Bigelow -4020 
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ABOUT OIL PEOPLE 


Harold Vance, head of the Depart- 
ment of Petroleum Engineering at Texas 
\. and M, College, was guest speaker at 
t Dallas Petroleum Engineers’ Club 
Oct. 27. He read a paper on “An Engi- 
neering Study of the Lafitte Oil Field in 
Louisiana”. 
2 2 2 

Announcement was made last week by 
The Texas Co. of the transfer, effective 
Nov. 16, of William H. Farrand to San 
Francisco to become director and Vice- 
President in Charge of Production for 
American Overseas 
Petroleum Co. It is 
a subsidiary recently 
formed to develop 
foreign properties 
jointly held by The 
Texas Co. and Stand- 
ard Oil Co. of Cali- 
fornia, exclusive of 
those in Saudi Ara- 
bia and Bahrein. 

Mr. Farrand was 
born in Holley, N. Y. 
After graduation, in 
1922, from Hamil- 
ton College, he went 
to work for Romano-Americana, Roma- 
nian subsidiary of Standard Oil Co. of 
New Jersey, in 1923. Returning to the 
U.S. in 1927, he entered the University 
of Southern California, receiving a mas- 
ter’s degree in Science in June of 1929. 

He entered the sery ice of The Texas 
Co. as Assistant Petroleum Engineer at 
Santa Fe 1929, dur- 
ing the deep-zoning campaign. The next 
year he was transferred to Signal Hill in 
In May, 1931, he 
superintendent and 
placed in charge of the Ventura District 
producing operations. Transferred — to 
Los Angeles in June, 1938, he has been 
superintendent in charge of drilling and 
production for the Pacific Coast Division. 

He is chairman of the A.P.I. Topical 
Committee on Drilling Practice, Califor- 
tia district; member of the A.P.I. central 
Drilling and Production 
Practices, California District; member of 
the wildcat committee, California 
ind Oil Association; chairman of District 
18 Field Committee of the Conservation 
Committee of California Oil Producers; 
member of the Oil Club, and veteran of 
World War I. 





Mr. Farrand 


Springs on Dec. ‘- 


the same capacity. 


was promoted to 


committee on 


Gas 


5 * 


Paul Griffin, president of Oklahoma 
Pipe Line Co., has been appointed chair- 
man of the Tulsa County Price Panel’s 
Used Car Section. 

o 2 o 

C. P. Dimit, vice president in charge 
production for Phillips Petroleum Co., 
has had the honor of having a fast A-20, 
two-motored combination pursuit and 
bomber, named for him, according to 
“Philnews”, company publication. Miss 
Florence Miller of the Ferry Command, 
who flew the plane from Long Beach to 
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its point of embarkation on the East 
Coast, named the plane for Mr. Dimit 
though she has never met him. 

° ce] 2 


Charles B. Johnson, Jr., has resigned 
as supervisor of mud logging with Seis- 
mograph Service Corp., to take charge 
of the Agua Dulce Corp.’s plant near 
Corpus Christi. Mr. Johnson came to 
Seismograph in 1942 and spent a year 
in Venezuela working for the company. 
Prior to that time he was associated with 
Barnsdall Oil Co. 

9 o od 

S. M. Brooks, drilling contractor of 
Montebello, has accepted delivery of a 
new power rig consisting of two Le Roi 


engines, with an Emsco G-450 draw- 
works and a Gardner-Denver mud 
pump. 

2 2 oo 


J. K. Murphy, former chief geologist of 
British American Oil Producing Co. at 
Tulsa, has resigned to join Norbla Oil 
Co. as manager of the land and geolog- 
ical department. He became associated 
with British American in 1938, 

oO eo 

Appointment of T. O. Duller, Ponca 
City, to be assistant chief engineer for 
Continental Oil Co., has been announced 
by President Dan Moran. 


Oo ° o 


Phillips C. Salman 
has been appointed 
assistant comptroller 
of the Socony-Vac- 
uum Oil Co., Inc. 
to succeed F. R. 
Ficken who retires 
on Dec. 1. 

Mr. Salman _ has 
been with the com- 
pany since 1919 and 
has been general 
auditor for the last 
three years. Socony- 
Vacuum also an- 
nounced that E. J. Glocke will be gen- 
eral auditor and W. V. Carver will be 
assistant general auditor effective Dec. 


8 





Mr. Salman 


. a a 


W. W. Odell, technical assistant to 
Colonel T. H. Barton, president of the 
Lion Oil Refining Co., has accepted a 
government request to do special work 
with the Bureau of Mines on experiments 
in production of synthetic motor fuels 
from coal, lignite, oil shale and other 
sources. Before joining Lion in Septem- 
ber, 1942, Mr. Odell was with the chem- 
ical branch of WPB. Previously he was 
with the Bureau of Mines. 

° 9 o 

Michigan refiners blithely say they are 
now in the annual period when the prob- 
lems of the industry are secondary to 
that of shooting the pheasants which 
blanket the state each fall. E. M Guy, 
vice president and general manager of 





Crystal Refining Co. of Carson City, 
Inc., lamenting the fact that he can’t hit 
any, explained it with the statement, 
“There’s too much space around them” 
Leslie Kamperman, vice president in 
charge of sales at Leonard Refining Co., 
Alma, Michigan, takes up his quest for 
the -elusive birds on the tank farm in 
back of the Alma refinery, so far with only 
slight success, according to reports. 


oO oO co 


Frank H. Miller, popular district audi- 
tor of Standard Oil Co. (Kentucky) whose 
headquarters is in Jacksonville, Fla., re- 
cently received his 30 years service pin 
award. 

° cod o 

Brigadier R. S. G. Stokes has been ap- 
pointed a director of North Venezuelan 
Petroleum Co., Ltd., Petroleum Times, 
London, announces. 


QO oO ° 


Howard S. Kunsman, former district 
geologist for Oklahoma with Barnsdall 
Oil Co., has announced his resignation to 
enter private practice of consulting ge- 
ology specializing on well completions. 
He will work out of Oklahoma City from 
the offices of Bale and Kirkpatrick, and 
in Tulsa from his home. 


° ced co 


Dwight Shoemaker, who has been in 
Washington with the Pipe Line Trans- 
portation Department of PAW, has re- 
turned to Midland, Texas, to resume his 
duties on the scouting and geological 
staff of Humble Oil Refining Co. 
here. 


and 


° ° Q 


Two promotions have been announced 
by Shell Oil Co., Inc., at Tulsa. H. W. 
Penterman, manager of the land depart- 
ment for the Midcontinent area, has been 
made executive assistant to Ralph B. 
Roark, president, and Sherwood 
Buckstaff, geologist, has been appointed 
manager of the geological and explora- 
tory department to succeed R. E. Shutt 
who resigned effective Nov. 1. 


vice 


o ° oO 


Latest reports indicate that W. A. 
Parker, secretary of the North Carolina 
Oil Jobbers Assn. is continuing to im- 
prove. He was in a very serious condi- 
tion as the result of a major operation. 


° ° o 


Olin Culberson, Texas Railroad Com- 
missioner, was guest speaker before the 
Houston Lion’s Club Oct. 11. He re- 
viewed the history of the Commission. 


o ° ° 


World’s champion caster is the title 
held by Earl Osten, Asst. Mgr. of the St. 
Louis Sales Division of Phillips Petroleum 
Co. He captured four of the seven major 
titles offered by the Natl. Assn. of Ang- 
ling and Casting Clubs at its annual 
championship meet in St. Louis recently. 
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Given Post in China 


Lieut. Tenney and aide at Chinese base 


Special to NPN 

SOUTHWESTERN CHINA (By Mail) 
—Lieut. Edward M. Tenney, former oil 
man, has just been assigned to duty 
as purchasing and contracting officer at 
Field Headquarters in Southwestern 
China of Y-Force Operations Staff, it was 
announced here. 

Lieut. Tenney was for six years a civil- 
ian petroleum marketer for Standard- 
Vacuum Oil Co. (China), and _ later 
managed his own importing firm in the 
U.S. He held the former post from 1928 
to 1936 and then established his own 
firm, the Import Center, in Baltimore. 
His firm specialized in the importation 
of Chinese costume jewelry. 

After enlisting in the U. S. Army, he 
attended officer candidate school at Fort 
Sill, Okla., and was sent to the Burma- 
China-India theater late in 1943. On 
Nov. 18, 1943, he reported for duty in 


ee 


Major Percy C. Scott, now of the 
finance department of the Army Air 
Forces, who is widely known in Long 
Beach oil circles, will resume his position 


as head of the Trust Department of 
Security-First National Bank in Long 
Beach this week. 

oO o ° 


Lieut. (s.g.) B. B. Bales, Jr., former 
Richfield district manager in North Caro- 
lina has completed the Navy’s course 
in Military Government ‘at Columbia 
University. Among other things, Lt. 
Bales has acquired a speaking knowledge 
of the Japanese language. 
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Lieut. (j.g.) P. D. Jones, U. S. N. R., 
formerly of NPN’s sales promotion di- 
vision, was a recent visitor in Cleveland. 
Lieut. Jones has just completed special 
training at Princeton. 


2 a oO 


Among the out-of-state visitors at the 
Ohio Petroleum Marketers Convention 
in Columbus last week were: H, L. 
Thatcher, Chattanooga, Tenn., vice-chair- 
man of the National Council of Inde- 
pendent Petroleum Associations; C. M. 
Barringer, president of the North Caro- 
lina Oil Jobbers Assn.; Harry B. Hilts, 
New York, regional chairman of district 
one of the National Council of Independ- 
ent Petroleum Assns.; George W. Hof- 
mayer, secretary of the Indiana Inde- 
pendent Marketers Assn.; I. B. Dworman, 
Red Indian Oil Co., Detroit; Ken King, 
of the Wisconsin association, Madison. 


o o 


Gavin W. Laurie, manager of automo- 
tive transportation, Atlantic Refining Co. 
has been in Texas for the past two weeks 
on an inspection tour of Atlantic’s south- 
western fleet. He expects to be there 
for the next week or ten days. 


a 2 2 


Frank B, Fulenwider, Tidewater Asso- 
ciated Oil Co., San Francisco, has been 
promoted to assistant manager of the 
T.B.A. department, of the Associated Di- 
vision, W. A. Reanier, domestic sales 
manager, has announced. 

Mr. Fulenwider’s experience with the 
company includes 12 years in Portland. 
He has had a series of important mer- 
chandising assignments. He was assist- 
ant district service station supervisor at 
the time of his transfer to the San Fran- 
cisco headquarters office. 


oO 3D fo 


Sam Hurd, Indianapolis, is seeing to 
it personally that no senator or repre- 
sentative shall want for blotters. He 
recently completed a mailing to every 
senator and congressman, both at their 
offices and homes. On the blotters is 


printed this terse reminder or warning: 
“You can’t drive far down the postwar 
road to prosperity on just an ‘A’ card.” 
The reminder was signed by the Indi- 
vidually 
America. 


Branded Petroleum Assn. of 


oS oO 3° 


George F. Sche- 
mel has been ap- 
pointed petroleum 
industry represen- 
tative in Southern 
California for Tur- 
co Products, Inc., 
Ray Sanders, gen- 
eral manager of 
Turco has an- 
nounced. Mr. Sche- 
mel was for many 
years in the re- 
fining industry in 
Tulsa, Okla., and is 
California Natural Gas Assn. He re- 
places Al Dekker, who was recently 
made procurement manager of Turco. 





Mr. Schemel 


NA SEEVUN AR 2S 


Howard Hert, Secretary of the Tex:s 
Distributing Co., Cleveland, is back on 
the job after “taking it easy” under | 
physician’s orders for a couple of mont! 


oO oO o 


Barney Majewski, chairman of the \ 
tional distribution and marketing co: 
mittee, P. I. W. C., will be the featur 
speaker at the monthly meeting of t 
Cleveland Petroleum Club, Nov. 6. M 
Majewski will discuss ““V-E Day—lIts « 
fect on the oil industry.” 
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H ONEST and trustworthy, 
fast and efficient. 

Never a complaint 

about long hours or hard work 
A National Pump, 

like a good partner, 


can be depended upon... always. 


Yes, Nationals have always been 
built to unusually high standards 
of performance... Post-war Nationals 
will be even better, 

due to the new machinery, 

finer accuracy standards, etc. 


required in building parts for 
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Ever tHad ; 


ANTI-AIRCRAFT GUNS 
GUN MOUNTS 

LAND TANKS 

“WATER BUFFALO" TANKS 
RADAR EQUIPMENT 
PT-BOATS 

P-38 STARTERS, ETC. 





The day may not be far distant when we will 
again be building National Pumps 

for your stations. We will again 

supply you with a complete line of 

pumps, compressors, kerosene, lube 


and grease equipment, etc. 
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NATIONAL PUMPS CORPORATION 
GENERAL OFFICES: CINCINNATI 23, OHIO 
FACTORY: DAYTON 1, OHIO 


Pacific Coast Division: 
79 Montgomery St., San Francisco, Calif. 
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It’s your car, mister. 


You can let it rattle on to ruin in the junk yard—without care. Or you can keep it 
ready and rolling with thoroughgoing, car-saving care. It's up to you. 

But thousands of America’s cars go to the junk yard every day just because so 
many of America’s car owners don't make the car-saving choice. 

It may be a long time before you can buy a new one—the car you are depend- 
ing on now is facing the most crucial winter of its career. You may have “gotten by” 
with just an oil change or a grease job in other years. Don't risk it this war winter! 

Pure Oil's famous Bumper-to-Bumper* Service is just what its name implies— 
a front-to-back, top-to-bottom, side-to-side oil-up, 

@rease-up and check-up. 

This year, get it al/ (you're saving the whole car, aren't 
you?). And get it now. It’s Bumper-to-Bumper Time 
fight now at the big blue and white Pure Oi! sign. And 
Bumper-to-Bumper Service is the smart “ Driver's Choice.”’ 


nee & © PAT OFF 


Be sure with Pure 


THE PURE OIL COMPANY, U.S.A. 


THE PURE OIL COMPANY, U. 


..- FOR CAR CONSERVATION 


Thousands of cars are still rolling today. 








Pure Oil 
Bumper 
to 
Bumper 
Service 


@ Radiator drained and Aushed clean with Pure 
PH7 to prevent damage from overheating 

@ Front wheel bearings repached to heep steering 
safe, save tires from wear. 

@ Crankcase drained, Rushed, filled with Pure Penn- 
sylvania Tiolene Motor Oil—famous for strong- 
Almed protection. 

@ Fresh, Pure-Sure chassis lubrication—te seve 
those hard-to-replace parts. 

@ Transmission fushed and filled with fresh Pure- 
lube—to insure easy shifting, protect vital gears. 

@ Fresh Purelube—extreme pressure lubricant—to 
prevent weer of differential gears 


@ Spark plugs, air-cleaner, and other vital parts 
checked—to seve gesoline. 








S. A. 


as a result of the re= 


peated warnings” 


from our industry. 


about the vital need 
for car conservation, 
As another contribu- 
tion to this cause, our 
latest advertisement, 
“DRIVER'S CHOICE,” 
is appearing in large 
space in newspapers 
throughout our terri- 
tory this fall. 
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Produces Neohexane ‘Nit 


by Isomerization 


of Light Naphthas 

















In the photograph of the Neohexane Isomerization plant of the Utah Oil Refining Co. at Salt Lake City, the 
illest tower shown is the neohexane tower, at its left is the debutanizer, at its right the depentanizer. The reactor 
ystem is at the left of the towers. The large vertical vessel in front of the towers is a surge drum (See p. R-737). 





ae | 


EL HYDROCARBON PROCESSING PLANTS 











qUOSON ENGINEERING CORPORATION 


FAIRVIEW STATION Engineers and Constructors HOUSTON, To 











Contents 


Technical Section, NATIONAL PETROLEUM NEWS 





Vol. 36, No. 44—November 1, 1944 _ 


Azeotropic Distillation 
By Robert R. White 


Commercial Isomerization of Light Paraffins 
By B. L. Evering, N. Fragen, and G. S. Weems 


Restoring Corroded Plug Valves by Surface Arc Welding 


Effect of Wartime Construction Standards in Refineries 
By Franklin L. Newcomb 


Wartime Shortages Intensify Need for Conserving Safety Equipment 


Isobutylene and Butadiene Storage Requirements 

New $7,000,000 Lube Plant... 

New Texaco 100-Octane Plant. 

Processing West Texas Sour Crudes—Part | 

New Type of Viscosity Index Improver for Lubricating Oils 


-Proper Installation of Safety Devices in Plant Design 
By H. F. Reinhard 


Factors in Laying Out Burning Ground for the Disposal of Plant 
Wastes 


By Allen L. Cobb 


Separation of Mixtures of Butadiene and 2-Butane 
By I. L. Fridshtein, A. F. Tyul’‘neva and M. K. Safonov 


Properties of Metal Carbides as Catalysts Reviewed in Bureau of 
Mines Report 


Gear Lubricants Standardized 


Pressure Drops in Granular Beds (Article 7 in a series) 
By A. O. Oman and K. M. Watson 


Key Technologists in Oil’s Wartime Program 


Departments 
Widening Horizons 
Too Early for National Rubber Policy, Tariff Board States 
Keeping Up With the News 
Book Reviews 


Advertisers’ Index 


; Published Every Month by 
The National Petroleum Publishing Company 
Publication Office, 1213 West Third Street, Cleveland 13, Ohio, U. S. A. 


Vv. B. Guthrie, Editor, Technical Section e D. P. Thornton, Jr., Assistant Editor 








NOVEMBER 1, 1944 


PRE-VUE——— 


Of December Features 


The Modern Manufacture 
Of Lubricating Oils 


Processes for the refining of motor and 
other lubricating oils have also been im- 
proved during the wartime period, though 
less has been published of their nature 
than of catalytic cracking, aviation gaso- 
line and butadiene manufacture. An 
article by a staff writer discusses the 
modifications and improvements of a 
group of solvent processes to produce 
oils of distinctly improved characteristics. 
The processes include propane tower de- 
asphalting, propane dewaxing, acid treat- 
ing in propane solution, clay contacting 
in propane solution and phenol extrac- 
tion. Photographs and flow diagrams 
are included with the article. 


A. G. A. C.—Liaison Group 
On 100-Octane Output 


An exceedingly important part in the 
oil industry’s aviation gasoline program 
has been played by a group of refining 
technologists functioning as the Aviation 
Gasoline Advisory Committee. Appointed 
by the PAW, these men have been the 
contact with the oil companies in the 
field, by which the improvements in the 
technique of making the many compo- 
nents of aviation fuel in the maximum 
possible volume have been passed on to 
the operators of refineries over the coun- 
try. As one of its series of articles to in- 
troduce Key Technologists in the war- 
time program, the personnel and mech- 
anics of operation of the Aviation Gaso- 
line Advisory Committee is described. 


Autopsy on Still Tubes 


The research department of a large 
manufacturer carried on extensive metal- 
lurgical examination of 18 Cr-8 Ni crack- 
ing still tubes to determine the causes of 
their deterioration and failure in some 
instances. The tubes had been in ser- 
vice for varying periods from 35,000 to 
97,500 hours at from 1200 to 1250°F. 
On the basis of the study, which is re- 
ported in detail, tentative conclusions are 
drawn as to the mechanism of failure of 
18-8 cracking still tubes in service. 
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HARLES LAMAR THOMAS, elected vice chairman of the Division of Petro 
leum Chemistry of the American Chemical Society at the Society’s recent meet- 
ing in New York, attended the University of North Carolina and Northwestern Uni- 
versity, securing his Ph.D. from the latter institution in 1931. He has been em- 
ployed on the research staff of Universal Oil Products Co. from 1931 to the present 
time. 


His work has been principally in the field of catalysis as applied to petrolew ( 
refining and has culminated in the development of synthetic catalysts for cracking ss 
and the discovery of several processes based on the reactions of hydrocarbons 
the presence of the cracking. Dr. Thomas holds more than 50 U. S. patents relat: 
to petroleum refining, tt 
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AZEOTROPIC DISTILLATION 


Principles of This Operation Are Described and Its Utili- 
zation Discussed in Petroleum Refining for Separation 
of Fractions with Narrow Boiling Range 


Introduction 


The name “azeotropic distillation” has 
been used for many years to describe 
distillation operations involving mix- 
tures containing compounds which form 
azeotropes. One familiar example is the 
production of absolute alcohol by the 
distillation of ethanol-water mixtures, us- 
ing benzene to separate the ethanol- 
water azeotrope. While there are many 
applications of azeotropic distillation, its 
chief use has been in dehydration opera- 
tions, such as in the preparation of 
ethanol, acetic acid, caustic (°, 11), bot- 
tled natural gas, and furfural (9). 

With the advent of the present war, 
the petroleum industry has been forced 
to focus more and more attention on the 
separation of pure or relatively pure 
compounds from petroleum fractions in 
order to satisfy the requirements of the 
aviation gasoline, synthetic rubber, and 
ordnance programs. In many cases, it is 
impossible or impractical to separate 
these compounds by ordinary distillation 
methods either because of the presence 
of azeotropes or because of the presence 
of a large number of compounds hav- 
ing nearly the same volatility. It has 
been necessary to use azeotropic distilla- 
tion, solvent extraction or similar pro- 
cedures in order to produce the desired 
compounds. It is to be expected that 
these operations will become more im- 
portant as the petroleum industry ex- 
tends its interest in the chemical field. 


Areotropes and Azeotropic 
Mixtures 


An azeotrope is a liquid mixture whose 
omposition and boiling point do not 
hange as vapor is generated from the 
mixture. Azeotropes are often called 
constant boiling mixtures” because of 
his characteristic. An azeotropic mix- 
ure is a mixture of compounds which 
ay under certain conditions form azeo- 
tropes. Azeotropes and azeotropic mix- 
tures may be classified into two groups: 
those which exist as one liquid phase 
ay be called homogeneous azeotropes 
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By Robert R. White* 


Because of the increasing interest 
among refining technologists in azeo- 
tropic distillation as a means for pro- 
ducing hydrocarbon compounds of 
the degree of purity demanded in 
many commercial products today, 
NPN’‘s editors arranged with a lead- 
ing authority in this field to prepare 
the article published below. 

Azeotropic mixtures of various types 
are defined and the application of 
this method of distillation in petroleum 
refining is illustrated. Great need is 
shown to exist for vapor-liquid equi- 
librium data for the non-ideal azeo- 
tropic mixtures. 





and those which exist as two liquid 
phases in equilibrium may be called het- 
erogeneous azeotropes. 


Design Data for Azeotropic 
Distillation 


In general, equipment and its design 
for azevtropic distillation is identical to 
that for any type of distillation, except 
that, in some instances, it is necessary to 
provide minor auxiliary apparatus. The 
process calculations depend upon ma- 
terial and energy balances and upon 
vapor-liquid equilibrium data. While it 
is possible to make satisfactory material 
and energy balances in most cases, the 
problem of obtaining or predicting the 
vapor-liquid equilibrium data is difficult 
of solution. 


The vapor-liquid equilibrium data re- 
quired for the design of fractionating 
units for ideal mixtures, such as gasoline 
stabilizers, have been correlated in terms 
of the well-known equilibrium constants 
for hydrocarbons. The _ equilibrium 
constants are the ratio of the concentra- 


*Assistant Professor, Department of Chemi- 
cal and Metallurgical Engineering, University 
of Michigan, Ann Arbor. 


tion of a given component in the vapor 
phase divided by its concentration in 
the liquid phase. The use of these con- 
stants in computing vapor-liquid equi- 
librium relations is based upon the fact 
that the constant for a given compound 
will have a certain value at a given tem- 
perature and pressure and will be inde- 
pendent of the composition of the mix- 
ture, provided that the temperature and 
pressure are sufficiently removed from 
the critical conditions of the mixture. 


With non-ideal mixtures, such as are 
encountered in azeotropic distillation, the 
relation between the liquid and vapor 
composition is dependent not only on 
temperature and pressure but also upon 
the composition of the mixture to a 
marked degree. For this reason, the va- 
por-liquid equilibrium relations of non- 
ideal mixtures are difficult to correlate 
and comparatively little is known about 


them. 


The lack of knowledge of the vapor- 
liquid equilibrium relations of non-ideal 
solutions has seriously hampered the 
quantitative treatment of azeotropic dis- 
tillation and has caused considerable 
confusion with those not thoroughly fa- 
miliar with the fundamentals of distilla- 
tion. It should be emphasized that ex- 
cept for the equilibrium relations, azeo- 
tropic distillation is identical to any other 
type of distillation and that the forma- 
tion of an azeotrope is merely an acci- 
dent of non-ideality. A clear understand- 
ing of the vapor-liquid equilibrium rela- 
tions of azeotropic mixtures is essential 
to an understanding of their separation 
by distillation. This understanding may 
be obtained from a consideration of bin- 
ary and ternary systems, since many 
commercially important azeotropic mix- 
tures are either binary or ternary mix- 
tures or may be corisidered as such. 


Homogeneous Mixtures 


Fig. la shows the temperature-com- 
position relationships at one atmosphere 
pressure for benzene-toluene mixtures, a 
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Fig. la—Temperature-composition relationships for benzene- Fig. 1b—Temperature-composition relationships for homo- 
toluene mixtures an ideal system 


system which is ideal. The lower liquid 
line gives the bubble temperatures of 
the various liquid mixtures of benzene 
and toluene. The upper vapor line gives 
the dew point temperatures of the va- 
rious vapor mixtures. The intersection 
of a horizontal line representing con- 
stant temperature, with the liquid line 
and the vapor line, gives the composition 
of the liquid and vapor which are in 
equilibrium at the temperature and one 
atmosphere pressure. 


In this system, at a given temperature 
the equilibrium vapor always contaiiis 
a higher concentration of the more vola- 
tile component, benzene, than does the 
equilibrium liquid. The separation of 
the components benzene and toluene in 
a fractionating column is possible be- 
cause of this difference and the max- 
imum possible separation will produce 
pure benzene and pure toluene as the 
products. 


Minimum Boiling Azeotrope 


Fig. lb shows the temperature-com- 
position relationships at one atmosphere 
pressure, of benzene-ethanol mixtures, a 
system which is non-ideal and which 
forms an azeotrope containing 55.2 mole 
per cent benzene (12), The azeotrope is 
represented by the point at which the 
vapor and liquid lines become tangent. 
Since the azeotrope boils at a lower 
temperature than any other mixture of 
benzene and ethanol, and since the azeo- 
trope exists as a single liquid phase, it 
may be called a homogeneous minimum 
boiling azeotrope. Azeotropes also exist 
which boil at the highest temperature 
of the binary system and consequently 
are called maximum boiling azeotropes. 
These systems are, however, compara- 
tively rare. 

Obviously, since fractionation in a col- 
umn will take place only so long as the 
vapors contain a higher concentration of 
a given component than the liquids with 
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which they are in equilibrium, the max- 
imum separation of a feed containing 
30.0 mole per cent benzene will produce 
pure ethanol and the azeotrope, and the 
maximum separation of a feed contain- 
ing 85.0 mole per cent benzene will 
produce pure benzene and the azeotrope. 
In both of the above cases, the azeo- 
trope would be the distillate product 
since it boils at the lowest temperature. 


Effect of Third Component 


In order to separate the azeotrope it 
is necessary to eliminate the tangency 
between the vapor and liquid lines so 
that at no point in a column will the 
vapors leaving a plate have the same 
composition as the liquid on the plate. 
This may be accomplished by adding a 
suitable third component to the mix- 
ture. The effect of a third component 
on the vapor-liquid equilibrium relations 
is best explained by reference to a ter- 
nary diagram. 

It is convenient to represent the com- 
position of ternary systems through the 
use of triangular coordinates as demon- 
strated in Fig. 2. The altitude of the 
triangle is equal to unity. Since the 
sum of the perpendiculars from any 
point within the triangle to the sides is 
equal to the altitude, points within the 
triangle may be used to represent the 
composition of a ternary mixture, the 
lengths of the perpendicular to the sides 
being proportional to the fractional 
amounts of the three components. Thus, 
Point X in Fig. 2 represents 15% A, 
70% B and 15% C. 

The interrelationship between three 
binary systems made up of three com- 
ponents and the ternary system is also 
represented. The entire diagram is at 
one pressure. The behavior of the entire 
system is normal, that is, none of the 
three binary systems contain azeotropes. 
From the binary diagrams, the boundary 
intercepts of a triangular ternary dia- 


geneous benzene-ethanol mixtures which form azeotropes 





gram of constant temperature and pres- 
sure are determined by projecting to the 
sides of the triangle the liquid and 
vapor compositions of the binary systems 
corresponding to a given temperature. 

The phase béhavior of this ternary 
system is shown at three different tem- 
peratures, T,, being the lowest and T, 
the highest. The lines labelled B are 
the bubble point lines and give the com- 
positions of the liquids whose bubble 
points correspond to the temperature and 
pressure given. Similarly the lines la- 
beled D give the compositions of the 
vapors whose dew points correspond to 
the given temperature and pressure. 

Each liquid on the bubble paint line 
is in equilibrium with a specific vapor 
on the dew line. This relationship is 
shown on the diagram by a tie line con- 
necting the equilibrium liquids and va- 
pors, the tie lines corresponding to the 
horizontal temperature lines of Fig. 1a. 
Separation by fractionation of the mix- 
ture is possible as long as the bubble 
lines are separated from the dew lines, 
as in the case of Fig. la. 


When Azeotrope Is Eliminated 


When a third component C is added to 
a mixture of A and B which forms a 
binary azeotrope such as is shown in 
Fig. lb, and when the component C 
is chosen so that it does not form azeo- 
tropes with either A or B, the system 
usually exhibits the vapor-liquid equi- 
librium relationships illustrated in Fig. 3 

In this system the boiling point of 
the third component C is lower than that 
of component A or B and is lower than 
the boiling point of the binary azeotrop: 
of A and B. At the temperatures above 
the boiling point of C but below the 
boiling point of the azeotrope, the com 
positions of the equilibrium liquids and 
vapors are represented by the liquid and 
vapor lines labeled 1 and 2. At the 
boiling temperature of the azeotrope, 
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Fig. 2—Ternary diagram for representing the composition of 
three-component mixtures 


the liquid and vapor lines become tan- 
gent to the base A-B as required by the 
existence of the binary azeotrope. Thus 
the effect of adding component C to the 
mixture of A and B has been to elim- 
inate the azeotrope as indicated by the 
absence of any tangency in the bands 1 
and 2. The ease of fractionation is pro- 
portional to the spread between the va- 
por and liquid lines. In some instances, 
the addition of a third component C 
does not eliminate the azeotrope, which 
may persist in the ternary system as in- 
dicated in Fig. 3a. 


Application in Processing 


The system shown in Fig. 3 could be 
separated by a process such as is shown 
in Fig. 4. The feed mixture of A and 
B which is to be separated into relatively 
pure A and pure B is fed to Tower I, to- 
gether with the third component C. 
Since C is more volatile than either A or 
B, a mixture of B and C is removed from 
the top of the column and will contain 
only a very small amount of A. The bot- 
tom product consists of A containing 
only a very small amount of B and C. 
The component C is separated from B 
in the recovery Tower II and is re-circu- 
lated to Tower I. It is necessary to sup- 
ply a small amount of C to the system 
in order to make up losses in the fin- 
ished products. 

The design of the towers and the 
method of introducing the third com- 
ponent C into the main tower depends 
entirely upon the vapor-liquid equilib- 
rium relationships of the system. With 
some mixtures it is desirable to introduce 
C with the feed directly into the tower 
as one stream. With other mixtures, in 
order to save in the cost of the tower or 
its operation, it may be desirable to in- 
troduce C as a separate stream either 
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Fig. 3—Vapor-liquid equilibrium relationships of three-com- 
ponent mixtures when the addition of the third component 


has the effect of eliminating the azeotrope 


above or below the feed stream. 


While it is difficult to generalize, as 
a rule, if C is more volatile than either 
A or B, it will be desirable to introduce 
the third component C below the feed to 
the column. Where C is less volatile 
than either of the two components A or 
B, it may be desirable to introduce C 
above the feed to the column. Finally, 
if C is intermediate in volatility between 
A and B it may be desirable to intro- 
duce C to the column separately from the 
feed but in combination with a side 
stream withdrawn from the column and 
recirculated. 


Obviously, where C is less volatile 


Cc 
C\ 


° 


A B 


Fig. 3a—Ternary system in which the 
addition of a third component does not 
eliminate the azeotrope 








than either of the feed components pure 
B is taken overhead as the distillate 
product and C is removed with A from 
the bottom of the column. The mix- 
ture of A and C is then separated in a 
separate column. Where C is of inter- 
mediate volatility, and is fed to the col- 


umn in admixture with a side stream 
which is recirculated, the breaking apart 
of the azeotrope is accomplished entirely 
in the section of the column between the 
two feed streams to the tower and pure 
A and pure B are the products of the 
column, C being recirculated in the side 
stream. 


Extractive Type of Distillation 


Where the third component C is much 
less volatile than either of the feed com- 
ponents, the operation is often called 
extractive distillation. In this case, the 
effect of the third component is again 
to so alter the vapor-liquid equilibrium 
relations of the other two components 
as to destroy any constant boiling mix- 
tures. Since the effect of the third com- 
ponent is roughly proportional to its li- 
quid concentration, it is necessary to 
feed the third component at the top of 
the column so as to maintain an appre- 
ciable concentration on all of the plates. 
The characteristic feature of extractive 
distillations is the top feed of the third 
component and its removal from the bot- 
tom of the column. The bottom product 
is stripped of the heavy feed component 
and the third component is recycled to 
the column. Where the third component 
is sufficiently volatile to be lost over- 
head, a few plates may be provided 
above its point of introduction to sepa- 
rate the overhead feed component from 
the third component. 

The extractive type of distillation has 
a number of advantages over azeotropic 
distillations. Among these advantages 
are: 


1. Extractive agents are easier to find 
since the volatility is relatively un- 
important so long as it is sufficiently 
low. 


2. The low volatility of the agent 
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Fig. 4—Flow diagram for separation of a three-component mixture 
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makes the operation of the columns 
less expensive since less vaporiza- 
tion and therefore less heat is neces- 
sary. 

8. The low volatility of the agent per- 
mits greater flexibility in the col- 
umn operation. 


Homogeneous Azeotropes 
Formed 


The foregoing discussion has dealt 
with the separation of azeotropes by the 
addition of a third component which 
does not form azeotropes with either of 
the other two components. Also the 
third component has been completely 
miscible with the other two components 
in all proportions at the boiling point. 
It is also possible to use third compon- 
ents which form homogeneous azeo- 
tropes with the other two components 
provided always that the ternary system 
does not exhibit a ternary azeotrope. The 
difficulty with such agents is that after 
the separation has been made, the re- 
covery of the agent is again a problem 
of separating an azeotrope. 

For example, suppose that it is desired 
to separate the azeotrope A-B with C 
which forms an azeotrope with B but 
not with A. If the volatility of C in the 
ternary mixture is such that it may be 
removed with the component A, C may 
then be recovered by distillation of the 
mixture A-C in a regular column. How- 
ever, if the C leaves the column with B, 
the separation of the mixture B-C is 
again a problem of separating a homo- 
genous binary azeotrope. Obviously the 
addition of C which forms homogeneous 
azeotropes with both A and B is imprac- 
tical, since the recovery of the agent C 
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would always involve the separation of 
an azeotropic mixture. 

It is possible in some cases to sepa- 
rate an azeotropic mixture of C and one 
of the feed components from the top 
or bottom of the column by adding a 
fourth component or an excess of one of 
the other components to the mixture 
which causes it to separate into two 
liquid phases, one of which may contain 
most of the component C. For example, 
in the recovery of nitromethane from 
mixtures with water and isopropanol, a 
ternary azeotrope exists and the over- 
head distillate consists of most of the 


nitromethane with water and propanol 
(14) 


This distillate may be separated into 
two liquid phases by the addition of ex- 
cess water, one layer containing almost 
all of the nitromethane and the other 
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Fig. 5— Temperature-composition rela- 
tionships for a typical heterogeneous 
azeotropic mixture 


20 40 60 100 


layer most of the propanol and water. 
Other mixtures may be so separated by 
the addition of calcium chloride or other 
salts (5). This type of operation com- 
bines extraction with distillation and 
may be more conveniently considered in 
connection with the separation of hetero- 
geneous azeotropes and with the use of 
third components which are not com- 
pletely miscible with the two components 
being separated. 


Heterogeneous Azeotropes 





Heterogeneous binary azeotropes may 
be separated without the addition of a 
third component because it is possible 
to take advantage of the fact that such 
mixtures form two liquid phases, usually 
of widely different compositions. The 
separation requires two columns and a 
decanter. 

The temperature-composition plot at 
one atmosphere pressure for butanol- 
water (12), a typical heterogenous azeo- 
tropic mixture, is shown in Fig. 5. At 
temperatures below 92.25°C, the boiling 
point of the heterogeneous azeotrope, no 
vapor phase can exist and any liquid 
having a composition lying between the 
solubility lines -will separate into two 
liquid layers, their compositions being 
given by the intersection of a horizontal 
temperature line with the solubility lines. 
At 92.25°C, any liquid lying between 
the solubility lines will exist as two 
liquid layers, both of which are in 
equilibrium with the azeotropic vapor 
containing 25.0 mole per cent butanol. 
At temperatures above 92.25°C, only one 
liquid phase can exist in equilibrium 
with a vapor phase as in the case of the 
systems shown in Fig. 1. 


Liquid Phase Separation 


If a feed containing 50.0% butanol 
were fractionated in a column the max- 
imum possible separation would produce 
the azeotropic vapor as the overhead 
product and pure butanol as the bottom 
product. Similarly a feed containing 
10.0% butanol, would produce the azeo- 
tropic vapor overhead and pure water as 
the bottom product. As in the case of 
the homogeneous mixtures such as is 
shown in Fig. lb, it is impossible in a 
single column to fractionate beyond the 
azeotropic vapor, because whenever a 
liquid is obtained whose composition 
lies between the solubility lines, it sepa- 
rates into two liquid phases and only 
the azeotropic vapor can be generated 
as vapor. However, if the azeotropic 
vapor is condensed, it also separates 
into two liquid phases, whose composi- 
tions will depend upon the receiver 
temperature according to the solubilits 
relations and one of these phases can 
be returned to the column as reflux, the 
other being fractionated in a separate 
column. 


The flow diagram of the process is 
shown in Fig. 6. For example a feed 
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containing 10.0% butanol is fed to 
Column I which produces. practically 
pure water as the bottom product and a 
vapor whose composition approximates 
that of the azeotropic vapor as the over- 
head product. This vapor is condensed 
and cooled and separated into two liquid 
phases in the decanter. The water rich 
phase is refluxed to the first column and 
the butanol rich phase is refluxed to the 
second column. The second column pro- 
duces practically pure butanol from the 
bottom and an overhead vapor whose 
composition approximates the azeotropic 
vapor composition. This vapor is also 
condensed and cooled and separated in 
the decanter. Where the feed composi- 
tion and temperature is such that it exists 
as two liquid phases, it is fed directly to 
the decanter. 


Practical Applications 


This type of distillation is used in the 
recovery of hydrofluoric acid dissolved 
in the alkylate from an HF alkylation 
process‘*), In the defluorination opera- 
tion, the HF corresponds to the butanol 
in the above example and the alkylate 
corresponds to the water. The hydro- 
carbons containing a small amount of 
HF are fractionated in a column which 
produces the stripped alkylate as the bot- 
tom product and an azeotropic vapor as 
the overhead vapor. The overhead vapor 
is condensed and cooled and separates 
into two liquid layers, one consisting 
mostly of the HF and the other consist- 
ing mostly of alkylate. The alkylate 
layer is refluxed to the column and HF 
layer is recirculated to the alkylation op- 
eration. In this case it is not practical to 
purify the HF layer in a second column. 

An identical type of operation is used 
to dehydrate light hydrocarbons. The 
wet hydrocarbon is fed to a column 
which produces dry hydrocarbon as the 
bottom product and an azeotropic vapor 
mixture of water and hydrocarbon over- 
head. When condensed and cooled, this 
vapor separates into a water layer and a 
hydrocarbon layer. The water layer is 
discarded and the hydrocarbon layer re- 
fluxed to the column. Again it is not 
practical to recover the dissolved hydro- 
carbons in the water layer in an addi- 
tional column. 

It is possible to separate heterogene- 
ous azeotropes because the liquid mix- 
tures, over a wide range of compositions 
separate into two layers of widely dif- 
ferent compositions. It is also possible 
to separate many homogeneous azeo- 
tropes by adding a third component that 
will produce a heterogeneous ternary 
system, i.e., one that will separate into 
two layers of widely different composi- 
tion when condensed and cooled. The 

lassic example of this type of operation 
is the dehydration of ethanol using ben- 
ene as the third component(®), 


It has been pointed out previously 
hat with a homogeneous binary azeo- 
ropic mixture, it is always possible to 
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Fig. 6—Flow diagram for separation of heterogeneous azeotropes 
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separate a feed into one of the pure 
components and the azeotrope by frac- 
tionation, although it is impossible to 
produce both pure components. For 
example in Fig. lb, a feed containing 
20 mole per cent benzene can be sep- 
arated into a bottom product of pure 
ethanol and the azeotrope which is re- 
moved as the overhead vapor. Similar- 
ly, with dilute ethanol-water mixtures, a 
fractionation produces water as the bot- 
tom product and an overhead vapor 
which approaches the azeotrope com- 
position, depending upon the number of 
plates and the reflux ratio. The dehy- 
dration of ethanol depends upon these 
two operations. Fig. 6 is illustrative of 
this process. 

The dilute ethanol-water mixture is 
fractionated in the water column which 
produces water from the bottom and an 
overhead vapor approaching the water- 
ethanol azeotrope. This vapor is con- 
densed and cooled and is mixed with a 
stream containing a relatively high con- 
centration of benzene. The resulting 
mixture separates into two layers in the 
decanter. One layer consists mostly of 
ethanol and water and is used to reflux 
the water column. The other layer con- 
sists mostly of ethanol and benzene and 
this layer is refluxed to the alcohol 
column from which ethanol is produced 
as the bottom product. The overhead 
vapor from this column constitutes the 
benzene containing stream which is 


added to the condensed vapors from the 
water column. In effect, this process 
combines solvent extraction with. distil- 
lation. 


The benzene extracts the alcohol from 
the overhead stream of the water column 
and transfers it as a benzene-ethanol 
mixture to the alcohol column, the com- 
position of the mixture being such that 
ethanol can be produced as a pure com- 
ponent from the bottom of the alcohol 
column. 


The use of a third component which 
forms a heterogeneous azeotrope with 
one of the original components to be 
separated is usually more practical than 
one which is completely miscible with 
both of the original components because 
it is usually relatively easy to recover the 
third components. In selecting such 
third components which are often called 
“entrainors” the following general re- 
quirement should be met‘); 


1. The third component should be 
chemically inert under the tem- 
perature and pressure conditions 
encountered in the distillation. 


to 


. It should be available in large 
quantities. 


3. It should be completely miscible 
with one of the components to 
be separated and slightly miscible 
with the other. . ; 


4. It should preferably not form any 
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azeotrope with the miscible com- 
ponent. 


5. The resulting ternary mixture 
should separate into two phases 
over a large range of composi- 
tion. 


A characteristic property of hetero- 
geneous azeotropes is the relatively low 
temperature at which the azeotropic 
vapor is produced. This has been termed 
the partial pressure effect or has been 
attributed to the additivity of vapor pres- 
sures with relatively immiscible liquid 
phases. Where a relatively complete 
separation of the two components oc- 
curs between the two liquid phases, the 
concentration of a component of the 
azeotropic vapor may be approximated 
as the ratio of its vapor pressure to the 
total pressure, the temperature being 
such that the sum of the. vapor pres- 
sures of the pure components is equal 
to the total pressure. For example, the 
vapor pressures of water and of benzene 
are such that if the total pressure is 760 
mm, the boiling temperature of the 
heterogeneous azeotrope is 69.25°C. Since 
the boiling point of water is 100°C and 
the boiling point of benzene is 80.1°C, 
the boiling temperature of the hetero- 
geneous azeotrope is very much lower 
than the boiling temperatures of the 
pure components. 

This decrease is often used in vacuum 
distillation operations where it is desired 
to fractionate mixtures which boil above 
decomposition temperatures. In such 
cases, the addition of water to the sys- 
tem in the form of steam, effects a large 
decrease in the boiling temperatures and 
permits the distillation to be accom- 
plished without decomposition because 
of the temperature lowering. The water 
added is separated from the condensate 
receiver and because of the low solu- 
bility of the desired materials in water, 
the water may be discarded without fur- 
ther processing as in the case of light 
hydrocarbon dehydration. 

A prime example of such use is in the 
vacuum distillation of lube oil fractions 
where steam is added for temperature 
lowering as well as vacuum applied by 
mechanical means. Another example is 
the use of steam in topping units and 
side stream strippers in order to induce 
vaporization and fractionation of the hy- 
drocarbons without reboiling. 


Separation by Azeotrope 
Formation 


The foregoing has been concerned 
with distillation in the presence of a 
third component which was added either 
because it changed the vapor-liquid equi- 
librium relations so that the desired com- 
ponent could be separated directly, or 
because the third component produces 
solubility relations such that the com- 
ponents may be separated by a. combina- 
tion of distillation and solvent extrac- 
tion. In the separation of pure com- 
ponents from petroleum fractions, azeo- 
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tropic agents may be added in order to 
produce constant boiling mixtures, which 
may be more easily separated than the 
original components(+?), 

For example with a mixture of paraf- 
fins and aromatics having about the 
same volatility, so that they cannot be 
separated by ordinary distillation, it is 
possible to add a polar component such 
as ethyl alcohol which forms constant 
boiling mixtures or azeotropes with both 
of the hydrocarbons whose boiling points 
differ appreciably. This resulting mix- 
ture may then be separated into two con- 
stant boiling mixtures. The ethanol may 
then be washed out of the two mixtures 
with water thereby effecting a separation 
between the two original components. 

Nearly all polar organic molecules of 
the proper volatility form minimum con- 
stant boiling mixtures with hydrocarbons, 
either paraffins, naphthenes, aromatics 
or olefins. These polar compounds in- 
clude those containing hydroxyl, car- 
boxyl, cyanide, amine, nitro, and other 
groups. The relative lowering of the 
boiling points for the hydrocarbon-polar 
compound mixtures is greatest for paraf- 
fins, and least for aromatics, the other 
groups being naphthenes, monoolefins, 
diolefins respectively in the order given. 
In general the agents added should: 

1. Have a boiling point within about 
40°C of the boiling range of the hydro- 
carbons. 


2. Be completely soluble in water at 


room temperature so that the agent may 
be removed by washing with water. 
3. Be completely soluble in the hy- 
drocarbon at the boiling temperatures 
for ease in distillation. 
4. Be readily obtainable and inex- 
pensive. 


5. Be non-reactive and stable. 


Vapor-Liquid Equilibrium Data 


The need for vapor-liquid equilibrium 
data on non-ideal systems has been dis- 
cussed earlier. At present there are few 
data which are useful to a design engi- 
neer. 

There are considerable equilibrium 
data on non ideal binary systems(*2) and 
a very few data on isolated ternary sys- 
tems(!, 2, 3,5, 7,14). There are prac- 
tically no data whatever on systems of 
more than three components. The chief 
reason for the lack of data on multicom- 
ponent systems such as might be encoun- 
tered in petroleum work, is the extreme 
difficulty of finding accurate and reliable 
analytical methods and the prodigious 
amount of tedious laboratory work re- 
quired to explore all of the composition 
variables in addition to temperature and 
pressure. It is to be hoped that the 
newer developments in analytical meth- 
ods such as the mass spectrograph and 
the infra-red and ultra-violet spectro- 
graphs will help in the accumulation of 
these data. 


Recently vapor - liquid equilibrium 





data for binary systems have been cor- 
related in terms of equations derived 
from fundamental thermodynamics and 
the Van der Waals equation of state‘*). 
The equations contain constants which 
may be evaluated empirically from exist- 
ing experimental data and the resulting 
constants may be used in the equations 
to extend the data over a wider range 
and to smooth out inconsistencies in the 
experimental work. The equations have 
recently been extended to multicom- 
ponent systems and give promise of en- 
abling an engineer to calculate the vapor- 
liquid equilibrium data for multicom- 
ponent systems from data on the vari- 
ous binary systems made of the com- 
ponents of the multicomponent mixture. 
If this approach works out satisfactorily, 
a vast amount of experimental work will 
be rendered unnecessary. 


Conclusion 


It is unfortunate that most of the later 
developments in and applications of 
azeotropic distillation are connected with 
the war so that such information is now 
restricted. It is clear, however, that 
azeotropic distillation will have a great 
many applications in the petroleum field 
whenever pure’ constituents are to be 
separated from close-out petroleum frac- 
tions. The present great need in this 
field is reliable experimental vapor-liquid 
equilibrium data. 

The second great need is methods of 
correlation of multicomponent equilib- 
rium data and third, methods for the pre- 
diction of multicomponent data either by 
theoretical methods or from equilibrium 
data on relatively simple systems. The 
principles of azeotropic distillation are 
well known and the design of azeotropic 
distillation units is entirely analogous to 
that of ordinary distillation units. 
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Five commercial plants are de- 
scribed in which normal butane, nor- 
mal pentane and normal and slightly 
branched hexanes are converted to 
iso-compounds for aviation gasoline 
manufacture. Feed stock mixed with 
anhydrous HCl is passed upward in 
small liquid drops through a liquid 
aluminum chloride-hydrocarbon com- 
plex catalyst. Fairly pure neohexane 
can be made by fractionation and 
the 
Hexanes and pentanes may be iso- 
merized together. Very high liquid 
yields are obtained. 


recycling remaining hexanes. 


HE Standard Oil Co. (Indiana) and 
subsidiaries are putting five new 
plants into operation at their refineries for 
the production of isobutane and aviation 
isoline components by the isomerization 
light paraffinic hydrocarbons. These 
ints, listed below, employ three sep- 
irate new processes for the isomerization 
light naphtha, pentane and butane, all 
which are integrated with the current 
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Fractionating towers of the Utah Oil Refining Co. neohexane plant at Salt Lake 
City, which recycles hexanes to produce a neohexane concentrate and operates 
once-through on pentane 


100-octane number aviation gasoline pro- 
duction at these refineries. 


Reactor 

Refinery Charge 
Location Type __ Bbl./Day 
Whiting, Ind. Isomate .5000 
Whiting, Ind. Isobutane ... .4530 
Salt Lake City Neohexane .. .1750 
Wood River, Il. Isobutane 4250 
Texas City, Texas Isopentane .. .1620 


The plants at Whiting and Wood River 
are those of the Standard Oil Co. (Ind.); 
that at Salt Lake City of Utah Oil Re- 
fining Co.; that at Texas City of Pan 
American Refining Corp. 


While new aviation gasoline plants are 
starting up nearly every day, the number 
of processes involved are relatively few. 
Therefore, it is felt that the novel char- 
acter of the isomerization processes em- 
ployed in the above plants warrants such 
description as secrecy orders, censorship, 


*Presented before Petroleum Division, Ameri- 
can Chemical Society, New York, Sept. 14, 
1944. 


and regulations will permit. 

The development of new catalytic iso- 
merization techniques has not only made 
possible a simple continuous butane iso- 
merization process but, with the devel- 
opment of suitable inhibitors, has also 
furnished a simple pentane isomerization 
process and made possible the commer- 
cial production of neohexane and high 
octane number aviation blending stocks. 
The latter process greatly extends the 
potential source of aviation blending 
stocks in that light fractions of crude of 
low octane number, which cannot be 
readily processed to aviation gasoline 
quality by other methods, are converted 
in high yield to high octane number 
aviation gasoline components. The proc- 
esses also have potentialities for produc- 
ing aviation gasoline of higher quality 
than is now being made. 


General Description of Isomerization 
Processes 


The effect of the structural arrange- 
ment of pentanes and hexanes on boiling 
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TABLE I—Physical Properties of Pentanes and Hexanes 


B.P. °F. 
Pentanes 
Isopentane. Ae 
n-Pentane tet “ae 


Hexanes 
Neohexane......... 122 
2,3-Dimethylbutane .. 136 
2-Methylpentane... 141 
3-Methylpentane 146 
n-Hexane 156 


Octane Number 
A.S.T.M. AFD 1—C+ 
(Clear) 4.0 cc. TEL 


R.V.P. 
Lb./Sq. In. 


21.0 90 
15.5 62 


100 + 1.9 
87 


94 100 + 5.6 

94 100 + 3.6 
74 96 
. 74 96 
5.0 26 69 


TABLE Il—Experimental Liquid Phase Equilibrium Distribution of Butanes, 
Pentanes and Hexanes 


Temperature 


2,3-Dimethylbutane 
2-Methylpentane 
8-Methylpentane 


point, Reid vapor pressure and octane 
number is shown in Table I. From this 
table it is clear that the commercial im- 
portance of isomerization results from 
converting the straight or slightly 
branched hydrocarbons of poor octane 
number which predominate in crude to 
more highly branched isomers of high 
octane number. 

In these processes, a paraffinic feed is 
contacted in a simple reactor with a 


70°F. 212°F. 


Liquid Volume Per Cent 
300°F. 400°F. 


85 75 65 57 
15 25 85 43 


95 78 71 
5 22 29 


57 28 21 
11 9 9 
20 34 36 
& 15 17 
4 14 17 


liquid aluminum chloride-hydrocarbon 
complex catalyst in the presence of hy- 
drogen. chloride to yield a product rich 
in branched chain aliphatic hydrocarbons. 
The catalyst is a dark mobile liquid with 
a specific gravity of about 1.5 and a 


Whiting Isomate unit—first of the 
Indiana Isomerization processes to be 
placed in operation 


viscosity slightly higher than S.A.E. 50 
lubricating oil. The reactor feed enters 
the bottom of the reactor as a liquid and 
undergoes isomerization as it passes up- 
ward in contact with the liquid catalyst. 
In spite of the fact that AICI, is appreci- 
ably soluble in hydrocarbons, this cat- 
alyst complex is substantially insoluble 
in hydrocarbons and may be readily sep- 
arated therefrom by settling. Further- 
more, the particular catalyst complex used 
has remarkable capacity for retaining 
AICI, added as make-up due to the high 
AICI, distribution coefficient between the 
complex and hydrocarbon at reactor con- 
ditions. This fact has made possible the 
important improvement of operating in 
the liquid phase and on a continuous 
basis without excessive loss of catalyst. 

Side reactions that decrease the yield 
of desirable products and increase cat- 
alyst requirements are minimized by the 
use of suitable inhibitors. The necessity 
of using such inhibitors depends on the 
type of charging stock employed and, in 
some cases, combinations of inhibitors 
give better results than any single in- 
hibitor. 


The character of the isomerization 
product is also determined to a con- 
siderable extent .by the operating condi- 
tions and is limited by the chemical 
equilibrium. Table II presents the liquid 
phase equilibria for butanes, pentanes 
and. hexanes at various temperatures, as 
determined by laboratory experiments. 
Although there is substantial agreement 
in most instances with the theoretical 
values of Rossini, Prosen and Pitzer 
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Fig. 1—Whiting Isomate Unit 








J. Research Natl. Bur. Standards, 27, 
529, 1941), the experimental value for 
neohexane is somewhat lower and that 
for isobutane somewhat higher than the 
calculated. The only notable discrep- 
ancy is the complete absence of neopen- 
tane although thermodynamically it is 
the favored isomer at low temperature. 


On the basis of these developments 
and the use of conventional fractionation 
systems and recycle, a complete system of 
isomerization for C,, C, and C, paraffin 
hydrocarbons has been worked out. These 
isomerization processes may be classified 
as follows: 


1—Naphtha 
and Hexanes) 
(a) Isomate (Once-through) 
(b) Neohexane (Recycle) 
2—Pentane Isomerization 
3—Butane Isomerization 


Isomerization (Pentanes 


These processes, their variations and 
applications are described in more detail 
in the following paragraphs. 


Naphtha Isomerization 


The Indiana Naphtha Isomerization 
process is particularly suited for the iso- 
merization of hexanes; however, it is usu- 
ally more desirable to process a light 
naphtha containing both pentanes and 
hexanes. The process may be employed 
on a once-through basis, in which event 
the product constitutes a high quality 
aviation base stock containing the hydro- 
‘arbon components nearly in their equil- 
ibrium proportions. Alternately, it may 
be operated on a recycle basis, in which 
ase the higher boiling, low octane num- 
er isomers may be selectively removed 
from the product by fractionation and 
recycled to the reactor for further con- 
ersion. 


} 


By this latter operation a product con- 
isting predominantly of isopentane and 
eohexane may be produced. There are 
arious other combinations such as re- 
ycle of n-pentane and once-through on 
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hexanes or once-through on pentanes and 
recycle of hexanes which serve to illus- 
trate the extreme flexibility of the proc- 
esses. The reactor effluent from naphtha 
isomerization has been termed “isomate” 
and will be referred to as such hereafter. 


TABLE Ill—Yields and Product 


Whiting Isomate Plant 


The first of the Indiana isomerization 
processes to be placed in operation was 
the Whiting isomate plant. This unit, 
charging 5000 bbls./day of light naphtha, 
isomerizes hexanes and pentanes simul- 
taneously, operating once-through on 
hexanes and recycling on pentane. A 
simplified flow diagram showing the prin- 
cipal features of the unit is given in 
Fig. 1. 


A dry, light virgin naphtha fraction of 
approximately 160°F. A.S.T.M._ end 
point, anhydrous hydrogen chloride and 
aluminum chloride are charged to the re- 
actor system and spent catalyst is with- 
drawn. 


The effluent from the reactor system 
is cooled in an after-cooler and enters 
a cold settler or receiver. This settler 
operates as a vapor release drum as well 
as a settler for any catalyst carried with 
the reactor effluent. The product from 
the cold settler passes to the HCl strip- 
per, where HC] is taken overhead along 
with a small amount of light hydrocarbon 
gases. The overhead gases from the 
HC] stripper and make-up HCl are re- 
turned to the reactor system. A remark- 


Quality for Once-Through and 


Recycle Hexane Isomerization 


Hexane 


Recycle Ratio 
Once- g 2: 


Yields Feed Through (Calculated) 
Dry Gas, Vol. % +e 1.8 3.6 5.3 
Butanes, Vol. % 3.8 6.3 8.7 
Product, Vol. % 96.8 87.2 85.2 
Bottoms, Vol. % ‘: 7.0 6.2 
Product Octane Number 
A.S.T.M. (Clear) 65.0 80.0 88.0 91.4 
AFD 1—C+ 4.0 ce. TEL 87.0 100 100 + 1.5 100 + 3.6 











































































































Close-up view of reaction section at Whiting Isomate unit 














Commercial Isomerization 


of Light Paraffins 





ably small amount of dry gas is formed 
in the isomerization process so that HCl 
losses due to venting are very low. The 
bottoms from the HCl stripper are caus~- 
tic and water washed to prevent traces 
of HCl from entering the fractionation 
system. 

The fractionation system is of the con- 
ventional type. The HCl free isomerized 
product is debutanized and the butanes, 
consisting of 75% isobutane, are taken 
overhead. The bottoms flow to the de- 
pentanizer tower where pentanes are tak- 
en overhead and highly isomerized hex- 
anes are withdrawn as bottoms. The 
pentane overhead, consisting of 75% 
isopentane, is further fractionated in the 
isopentane tower to produce isopentane 
of 95% purity and a recycle n-pentane 
stream for further conversion to isopen- 
tane. The isopentane and isomerized 
hexanes form a balanced high octane 
number light base stock which materially 
increases the production of 100-octane 
number aviation gasoline. 


As shown in Table III the yield of 
debutanized isomate is extremely high, 
exceeding 95% by volume. The gase- 
ous products are mainly isobutane which 
is a valuable byproduct. When butanes 
produced are included with the liquid 
isomate the yield exceeds 100% by vol- 
ume. 


As pointed out before, the quality of 
the isomate is determined to a consider- 
able extent by the reaction conditions and 
is limited by the chemical equilibrium of 
the reaction. Operating conditions are 
chosen such that a close approach to 
equilibrium is obtained. Although, from 
an equilibrium standpoint lower tem- 
perature favors the production of 
branched chain hydrocarbons, lower tem- 
perature also decreases the reaction rate 
and the degree of approach to equilibri- 
um. Therefore the reaction temperaturé 
is selected by balancing reaction rate, 
equilibrium, catalyst life and the in- 
creased tendency toward hydrocarbon 
decomposition by cracking at higher tem- 
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Fig. 2—Utah Neohexane Unit 








and product quality of the reactor efflu- 
ent under typical operating conditions on 
a once-through basis when charging a 
Mid-Continent hexane feed. The over- 
all effect is primarily one of converting 
n-hexane (26 A.S.T.M. octane number) 
to neohexane and diisopropyl. The dis- 
tribution in the reactor effluent is essen- 
tially independent of the composition of 
C, paraffins in the reactor charge. 

The isoparaffins produced in the proc- 
ess not only have high octane numbers 
but excellent lead susceptibilities as 
shown in Table III. 


Utah Neohexane Plant 


The Salt Lake City unit of the Utah 
Oil Refining Co. charges 1750 bbl./day 
of light naphtha. This unit, an example 
of the Indiana Neohexane process, re- 
cycles hexanes to produce a neohexane 
concentrate and operates once-through on 
pentane. 

A simplified flow diagram is shown in 
Fig. 2. The reactor system is substan- 
tially the same as that described for the 
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Fig. 3—Pan American Isopentane Unit 












the bottoms pass to the hexane tower. 
Pentanes (75% isopentane) and a neohex- 
ane concentrate are taken overhead while 
hexane recycle is removed as a bottom 
stream. The hexane recycle is first passed 
through a rerun tower to separate out 
about 10% heavy ends before returning 
to the reactor. 


The chemical requirements for the 
neohexane process are only slightly higher 
per barrel of product than for the isomate 
process in spite of the recycle. This is 
due to the small HCl and catalyst re- 
quirements for conversion of the recycle 
which has been “cleaned” by previous 
contact with the catalyst. 


The quality of the neohexane concen- 
trate is affected by the degree of frac- 
tionation and extent to which the hexanes 
are recycled. In Table III are shown 
the yield and product quality of neohex- 
ane concentrates for 1:1 and 2:1 recycle 
ratios compared to once-through opera- 
tion when charging a virgin hexane frac- 
tion. Neohexane from virgin naphtha 
will always contain small amounts of 
cyclopentane as it is impractical to sep- 
arate these hydrocarbons due to the 
closeness of their boiling points. Cyclo- 
pentane is in itself a desirable aviation 
gasoline component. It is also desirable 
to include any diisopropyl (2,3-dimethyl- 
butane) in the neohexane concentrate 
since this is another desirable compon- 
ent of aviation gasoline. For this par- 
ticular Mid-Continent virgin hexane feed 
the effect of 1:1 recycle ratio is essen- 
tially to convert n-hexane and part ef 
the 3-methylpentane to neohexane. In- 
creasing the recycle ratio to 2:1 results 
in conversion of 2-methylpentane to neo- 
hexane product. Both 2-methylpentane 
and 3-methylpentane are of marginal 
quality for aviation gasoline and there- 
fore the desirability of their conversion 
will depend on the local refinery situa- 
tion. 


The extraordinarily high yields that 
are obtained with the isomerization proc- 
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ess, even on a recycle basis, are shown 
in Table III. Doubling the recycle ra- 
tio decreases the yield of neohexane con- 
centrate only 2% while effecting a con- 
siderable improvement on product. The 
bottoms are also valuable products which 
may be included in aviation gasoline. 
The liquid yield (neohexane concentrate 
plus bottoms) is 94.2 and 91.4% for 1:1 
and 2:1 recycle ratio, respectively. The 
butanes, consisting of 75% isobutane, are 
valuable byproducts and if these are in- 
cluded the yield is slightly above 100% 
by volume. The only loss is a small 
amount to dry gas. 


Pan American Isopentane Plant 


Just completed at the Texas City 
refinery of the Pan American Refining 
Corp. is a 1620 bbl./day unit for isomer- 
izing n-pentane to isopentane. 

As shown by the simplified flow dia- 
gram in Fig. 3, product from the al- 
kylation debutanizer enters the depen- 
tanizer. Pentanes are taken overhead 
and the bottom stream sent to the alky- 
lation unit rerun tower. The pentanes 
enter the isopentane fractionation tow- 
er where isopentane contained in the 
feed is fractionated out. The n-pentane 
is taken from the bottom of the isopen- 
tane tower, dried, preheated, combined 
with the HCl and introduced near the 
bottom of the reactor. A small amount 
of inhibitor is added. The reactor itself 
operates on the same general principle 








OVEMBER 1, 


1944 


TABLE IV 
Once-Through Yields on Pentane Isomerization 

Reactor 

Effluent Wt. % 
Dry Gas ; , PI 
Butane A : 1.7 
Isopentane : ; 62.0 
ED os un x see bo 34.8 

C, and Heavier. . 1.4 


as in the case of the naphtha isomeriza- 
tion reactor. 


The pentane isomate, passing over-~ 


head from the reactor, is cooled and 
passes to the accumulator drum. This 
drum acts as a gas separator as 
well as a catalyst settling drum. The 
uncondensed gases, principally methane, 
are eliminated by intermittent or con- 
tinuous venting. The accumulator liquid 
is pumped to the HCl stripper and HCl 
recycle taken overhead. The bottom 
product from the HC] stripper is cooled, 
washed with caustic and water to elimi- 
nate traces of HCl and is returned to the 
depentanizer. The isomerized pentanes 
are returned to the depentanizer instead 
of directly to the isopentane tower to 
remove a small amount of heavy ends. 
As described for the feed, the overhead 
from the depentanizer passes to the iso- 
pentane tower where isopentane is taken 


This plant, at the Texas City refinery of 

Pan American Refining Corp., is a 

1620 b/d unit for isomerizing n-pen- 
tane to isopentane 











overhead and debutanized in the de- 
butanizer giving isopentane of the de- 
sired grade. 

In Table IV typical yields are shown 
for a once-through operation. The con- 
centration of isopentane in the reactor 
effluent is limited by the chemical equil- 
ibrium at the temperature of operation 
as shown in Table II. As in the isomer- 
ization processes previously described, 
optimum operating conditions are deter- 
mined by balancing reaction tempera- 
ture, space velocity and HCl concentra- 
tion. There is practically no degradation 
to dry gas. The C, and heavier prod- 
uct eliminated in the depentanizer are 
valuable constituents for aviation gaso- 
line. The butanes are 80% isobutane. 


Whiting and Wood River Isobutane 
Plants 


At the Whiting refinery of the Stand- 
ard Oil Co. (Indiana) a liquid phase, 
butane isomerization unit having a re- 
actor charge capacity of 4530 bbl./day 
is in operation, and another unit is in 
operation at the Wood River refinery 
having a reactor charge capacity of 
4250 bbl./day. These units employ the 
same basic principles that have been de- 
scribed in connection with naphtha and 
pentane isomerization except for the in- 
hibitors employed. 

A simplified flow diagram of the Wood 
River butane isomerization unit is shown 
in Fig. 4. The flow diagram is self- 
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TABLE V 


Once-Through Yields on Butane Isomerization 
Reactor 


DEISOBUTANIZER Effluent Wt. % 
\ Dry Gas : . 
Isobutane . §0.0 
n-Butane j . 486 
C,; and Heavier 7 a 
DEBUTANIZER | 


DEPROPANIZED REACTOR EFFLUENT ] k 
® FROM ALKYLATION UNIT undertaken. 


Projected operations on a large scale 
necessitated reconsideration of problems 
(SOBUTANE TO . ° . 

@ZBESH Hct HCl STRIPPER~ ACKYLATIOM concerning the handling of the various 
materials used in the processes at a time 
when special equipment was difficult to 
REACTION obtain. Means for continuously inject- 
nr. ,.% AND y k ‘ srials i essel > 
- —..... ing granular materials into vessels oper- 
SYSTEM ics Te: ating under pressure were improvised 
using types of equipment already avail- 
able. Many other problems were suc- 
ACCUMULATOR ESS re. i > q ti > 

cose cessfully solved in the construction of the 


CATALYST asian five plants just described. 
eeantd DEBUTANIZED oye . ‘ - 
ALKVLaTe [These commercial installations repre- 


sent the combined efforts of the Research, 
as ei eee Operating and Engineering Departments, 
and the authors acknowledge the con- 
Fig. 4—Wood River Isobutane Unit tributions by many members of the com- 
pany to the success of this develop- 
ment. 
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explanatory in view of the previous de- 
scriptions. The units are integrated with 
alkylation plants and use the debutanizer 
and deisobutanizer towers of these plants. 
The limits of conversion are determined 
by the chemical equilibrium as shown 
in Table II. A typical example of once- 
through butane isomerization is given in 


Table V. 


Chemical and Engineering Development 


The study of the isomerization of par- 
affin hydrocarbons has been conducted 
in the laboratories of this company for 
more than a decade. Several thousand 
laboratory experiments were made to ac- 
cumulate extensive background in the 
field of isomerization. Pilot plant devel- 
opment based on these fundamental 
studies resulted in operable, continuous 
and from a mechanica! viewpoint, rather 
simple processes. As soon as the neces- 
sity for rapid expansion in aviation gaso- 
line production was realized, the results 
of the exploratory and pilot plant ex- 
periments were carefully appraised from 
processing and mechanical engineering 
aspects and designs of large scale plants 


~ 


Wood River butane isomerization re- 
actor, which has a charge capacity of 
4250 b/d 
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Long run proves plant 


© Bec world’s smallest commercial fluid catalyst 

cracking unit has made good in its initial run 
on synthetic catalyst, which went 65 days without 
a stop 





Itisa part of the Frontier Refining Company’s new 
aviation gasoline refinery in Cheyenne, Wyoming 


During the run the plant produced its quota of 
aviation gasoline, fully meeting the rigid specifica- 
tions of the Army and Navy 


The starting date was May 30 On August 3 the 
plant was shut down for inspection It was in good 
condition and could have run longer This unit is 
now on its second successful run 


Universal designed the facilities in the Frontier 
refinery, which is one of the scores of U. O. P.- 
designed war plants that are contributing substan- 
tially to the aviation gasoline supply—or are near- 
ing completion 













THERMAL CRACKING 


Universal Oil Products Co. 
Chicago 4, Ill., U.S.A. 
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CATALYTIC CRACKING HYDROFORMING 
CATALYTIC REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION RETREATING 
ISOMERIZATION POLYTREATING 


THERMAL REFORMING 
U.O. P. INHIBITORS 


GASOLINE POWERS THE ATTACK — DON’T WASTE A DROP 


The Refiners Institute of Petroleum Technology 


U.0. P. CATALYSTS 
UNISOL TREATING 
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Restoring Corroded Plug Valves 
By Surface Arc Welding 


ILUG-TYPE VALVES that had be- 

come corroded and sticky through 
contact with acid are being reclaimed at 
an aviation gasoline refinery through 
the use of electric arc welding. 

This plant set up a procedure whereby 
the corroded plug valves, made of mild 
steel due to wartime restrictions on acid 
resisting metals, are resurfaced with a 
hard, acid-corrosion resisting, weld metal. 
The company is said to have reclaimed 
hundreds of plugs by welding, saving 
considerable time, money and _ incon- 
venience. 

Fig. 1 shows two phases of the re- 
clamation on plugs of 6-inch size. 

The plug at the right has been turned 
down in a lathe 3/16 in. in diameter to 
allow for welding and grind-finishing to 
original dimensions. 

Welding is done by first laying two 
beads of weld metal using 5/32-in. di- 
ameter rod around the top and bottom, 
and two beads around each side of the 
opening in the valve. The beads running 
vertically were then laid adjacent to each 
other, the valve being turned in a posi- 
tioning fixture from one portion of the 
surface to another during welding to 
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distribute heat and prevent distortion. is evidenced from the fact that only one 
Slag and scale were thoroughly removed plug valve out of 100 was rejected due 
with a wire brush after each bead. The to porosity. 

importance of this slag removal operation The finish welded valve shown at the 





Fig. 1—Two stages in the reclamation of corroded plug-type valves by arc weld- 

ing. Right. machined valve ready for surface welding; left, weld-surfaced valve 

restored and ready to be ground down to original size. (Photo by Lincoln 
Electric Co.) 


left in Fig 1, has been stress relieved by 
heating at 1150° F. and is ready to be 
turned down in a lathe to exact size. 

Fig. 2 shows the welding operations in 
which a special swiveled jig is used to 
position the work in any direction so that 
even heat distribution and best position 
for welding can be obtained. 

The 6-inch pipe shown directly above 
the work has an internal circulating fan 
to remove the welding fumes. 

In welding the valves, as short an arc 
as possible is held without sticking and 
only enough current is used to obtain a 
free flowing arc and proper fusion at 
the base of the metal. 


Fig. 2—Laying adjacent weld beads of 
acid resisting metal on sticky valve. 
Note fume dispenser at front of the 
operator. (Photo by Lincoln Electric Co.) 
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Basically different in design, Edward cast steel gate 
valves are tight, stay tighter than you thought 





gate valves could....Here at last is a gate valve 
with all working parts in perfect alignment. 
Close fitting guide ribs, located after seat rings 
and wedge are in place, prevent wedge drag on 
seat faces. Hard faced seats are integral with 
body, yet replaceable. And with the new Edward 
gate valve testing method, both seating 
faces must be tight simultaneously.... 
The new Edward gate valves are 
built in 2% to 12 in. sizes for service 
from 150 to 3600 lb. In many 


sizes and pressure classes they 


TURN PAGE FOR DETAILED DESCRIPTION OF CONSTRUCTION FEATURES 
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GATE VALV 


1 Large diameter handwheel. Edward patented 4 


Impactor handwheel available on order. 


2 Cast steel one-piece outside screw and yoke 
type bonnet. 


3 Steel gland, through-bolted for easy packing 
adjustment. 


4 Junk ring, EValized for resistance to galling 


and wear. 
5 Large cooling chamber protects packing. 
6 Edward male-female body-bonnet joint. 


7 Alloy steel studs, threaded entire length for 
evenly stressed fit. Nuts tightened with torque 
wrenches for uniform gasket loading. 


8 Cast steel body with equalized metal sections 
to prevent stress concentrations. Tapped hole in 
body below wedge makes clean-out easy. 


9 ASA flanged ends or welding ends. 


10 Alloy yoke bushing, EValized to reduce 
wear. Alemite fitting for lubrication of bushing 
and stem threads. 


ll Hardened EValloy stainless steel yoke bush- 
ing locknut with flats for easy removal. 


12 Ball thrust bearings in sizes where torque to 
operate valve exceeds that comfortably exerted 
by one man. Two ball bearings in large sizes, 
one in medium sizes, EValized non-galling bear- 
ing plates in small sizes. 


13 EValized steel lower bearing plate reduces 
friction and eliminates galling. 


14 Specially processed EValpak packing. Top 
and bottom rings jacketed and reinforced with 
Monel wire. 


15 EValloy bonnet bushing for pressure-tight 
corrosion-proof backseat with stem shoulder. 


16 Heat treated EValloy stem of uniform di- 
ameter with heavy tee-head making full contact 
with wedge slot for uniform pull on wedgé. Self 
adjusting radial backseating shoulder. 


17 Long steel wedge guides accurately located 
with respect to seat rings and wedgep then 
welded integral with body. 


18 EValloy or Stellite hard faced wedge with 
wide contact areas ground to mirror-like flat 
surfaces. 


19 Rolled or forged steel Stellite hard faced seat 
rings, welded integral with body. Replaceable. 
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Effect of Wartime Construction 


Standards in Refineries” 


Essential Requirements for Safety and Efficient Operation 
Were Preserved in the Changes in Plants and Equipment Made 
Necessary by the Shortages in Many Materials 


By Franklin L. Newcomb** 


ONS'DERATION of the effects of 

wartime standards of construction 
requires a knowledge of the basis used 
for formulating these standards. When 
the supply of certain materials first began 
to be scarce, various governmental agen- 
cies requested the co-operation of in- 
dustry in their conservation. At the same 
time, these egencies stressed the neces- 
sity for cortinuity of operation and safety 
of both equipment and personnel. 

It was realized that accidents to equip- 
ment would result in less production than 
planned or more equipment would have 
to be constructed to assure the required 
production. The latter alternative would 
have resulted in the use of more cri- 
tical materisl than would be required 
to construct a lesser amount of safe 
equipment. It was also realized that, zs 
the size of the armed forces increased, 
the personnel available for production 
would decrease. For tis reason, safety 
of personnel was also a piramount con- 
sider:t‘on. In other words, from the 
very start of material conservetion, it was 
emphasized that a high stzndard of safety 
could not and must not be sacrificed. 


Standards Changed 


It was realized that the petro'eum in- 
dus ry gerer.l'y designed equipment for 
a life of 10 years or more. Also, design 
was based on balancing rep irs with a 
high normal service factor to obtain the 
mest economical unit. It was fe't that 
equipment being constructed during the 
war emergency mig't be designed for a 
much shorter life and the probability of 
more repair, with a very large saving 
in critical materials. 

On March 31, 1942, the War Produc- 
tion Board held a conference in Cleve- 
land, to consider a probab’e order limit- 
ing the use of nickel and chromium. 
This was attended by The Alloy Cast- 
ings Inst’tute, the Furnace Manufacturers 
Assn., representatives of the petroleum 
industry and representatives from a num- 
ber of Washington agencies, including 
the Office of the Petroleum Coordinator 
(now the Petroleum Admiristretion for 
War). At tis meeting the petro'eum 
industry representatives submitted two 
general recommendations, as follows: 

1. Where nickel and chromium are 
used to extend the life of a plant, the 
basis of design of new plants should be 
an estimated 3-year life without the 
necess‘ty for major repairs thet might re- 
duce the normal service factor more than 
2%, ard 


2. The principle of the previous rec- 
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ommendation should apply to all planned 
alterations and maintenance of existing 
plants, wherever practical. 

Later, as other items became critical, 
the design basis of a 3-year life with a 
s'ight'y reduced normal service factor 
was taken as the standard for any critical 
item. 

When various items became difficult 
to obtcin, some oil companies started a 
review of t>eir design standards in an 
effort to simplify their practices and thus 
reduce the number of critical items re- 





Three principal methods were em- 
ployed in the refinery wartime con- 
struction program to conserve critical 
materials: 

(1) New plants were designed on 
the basis of shorter life than formerly; 
(2) many construction practices were 
simplified; (3) various items of equip- 
ment were standardized. 

Analysis of these changes does not 
indicate that the industry’s high 
standard of safety was sacrificed. in 
many instances greatly increased costs 
were imposed on the oil companies. 
Some of the changes involve more 
care on the part of the operators. 





quired. It was realized thet many plants 
were normally designed for ease of opera- 
tion and micimum expense for mainte- 
nance, as an economic measure. It was 
felt that it should be possible to build 
a plant with the essertial safety features 
and yet eliminate those items which are 
related to low maintenance cost and ease 
of operation. 

As these studies progressed, the possi- 
bilities of saving various critical items 
were transm'tted to the Office of the 
Petroleum Coordinator, who, in turn, 
transmitted them to the petro!eum indus- 
try and their construction contractors. 
This resulted in considerable friendly 
rivalry to see who could find some new 
saving. It also had the advantage of 
inviting criticism if the suggestion ap- 
peared to introduce a hazard. 

In order to increase production of cer- 
tain critical items, it became necessary 
to reduce the diversity of forms in which 
these items were made and to standardize 


®Presented before Petroleum Section, 33rd 
National Safety Congress. Chicago. Oct. 4, 1944. 

©°Standard Oil Development Co., Elizabeth, 
N. J. 





on a narrower line. 


By doing this, more 
efficient production methods could be 
employed and larger quantities of the 
iems could be produced with existing 


facilities and manpower. Such stand- 
ardization was generally sponsored by 
some governmental kody. The general 
procedure was to call a conference of 
manufacturers and users to draft a set 
of recommendations. This was done to 
assure that the essential needs of the 
users were covered and that any changes 
incorporated in a design were in accord- 
ance with sound engineering and manu- 
facturing practices. Such recommenda- 
tions were the basis of many of the 
limitation orders issued by the govern- 
ment. 

The above constitute the broad princi- 
ples upon which the so-called wartime 
standards were based. It should be 
noted that they do not ignore safety but 
rather tend to emphasize that safety of 
construction and operation should be 
maintained at a high level. 

The application of the above principles 
resulted in a number of major changes in 
design standards as well as numerous 
small changes. A review of the major 
changes is necessary to determine to 
what extent, if any, they affected the 
safety of equ'pment. 


New Corrosion Allowances 


In some cases a reduction in corrosion 
allowance, without change in material, 
was employed to secure a shorter esti- 
mated life. In such case, the corrosion 
rate was a known factor. While the 
smaller corrosion allowance may require 
shorter inspection intervals during the 
early life of new equipmert, they would 
be no shorter than would be required 
after some corrosion had occurred with a 
greoter corrosion allowance. Therefore, 
with the establishment of proper inspec- 
tion intervals, this change in design 
stindards should not materially affect the 
safety of the equipment. 

In other cases less corrosion resistant 
materials were emp'oyed to obtain a 
shorter estimated life. In many cases, 
such material had previously been used 
and replaced by a more corros’on re- 
sistant material to obtain longer life. In 
such case, the corrosion rate would be 
known and the proper inspection interval 
could be readily determined. In other 
cases, there had been no actual exper- 
ience, ander the specific conditions, with 
the material employed. 

However, experience with the material 
under somewhat similar conditions was 
usually evailable. In this case, the lack 
of experience would be no different than 
when constructing equipment for a new 
service. It would require sufficiently 
frequent inspection intervals at the start 
of operations to determine a corrosion 
rate on which to base future inspection 
intervals. With proper inspection proce- 
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Effect of Wartime Construction Standards in 


Refineries 





dure, it would not appear that the use 
of less corrosion resistant material would 
reduce the essential safety of the equip- 
ment. 

In many instances where pressure ves- 
sels were subject to severe corrosion, lin- 
ings of ganister, reinforced concrete or 
acidproot brick were subst.tuted for alloy 
linings. Linings made of such material 
have a shorter life than alloy linings and 
generally require more frequent repair. 
On the other hand, when they are proper- 
ly maintained, they afford adequate pro- 
tection against corrosion. Equipment 
protected against corrosion with these 
lining materials should be just as safe as 
equipment pro ected with alloy lining if 
time is allowed to make any necessary 
repairs. 

The preceding three paragraphs cover 
the principal items employed in design- 
ing for a shorter life and somewhat 
poorer service factor than is normal in 
peace time. They caused an economic 
loss but do not appear to have materially 
affected the safety of petroleum refinery 
equipment. 


Platforms Eliminated 


Simplification of equipment involved 
a much wider range of changes than was 
afforded by designing for a shorter life. 
It is nct feasible to analyze all of them so 
only some of the major ones will be re- 
viewed. 

To clean, inspect and repair equipment 
economically and to provide ease of 
operation, it was. customary to install a 
considerable number of platforms, with 
access by stairways, around opcrating 
equipment. Only a few of these plat- 
forms were required for easy access to 
equipment by operators. By locating 
operating valves at lower levels or pro- 
viding remote operating devices, some 
of the operating platforms could be 
eliminated. 

Those platforms which were used only 
for maintenance could frequently be 
spaced further apart by using low wooden 
scaffolds on them. Also they could fre- 
quently be reduced in width without 
seriously impeding the necessary mainte- 
nance work. Stairs for access to plat- 
forms used frequently by operators ap- 
peared essential but the use of ladders for 
access to the remainder of the platforms 
seemed fezsible. While such changes 
delayed maintenance work to some ex- 
tent and increased costs, they have not 
affected the safety of operation and have 
probably only very slightly affected the 
safety of mairtenance personnel. 

In many cases, prior to the emergency, 
exchangers, coo'ers, reflux and distillate 
drums, and similar equipment, were in- 
stalled at high elevations. This resulted 
in much heavy structural steel work to 
support such equipment. In a _ great 
many cases it has been found feasible to 
locate this equipment at much lower 
elevations, much of it at ground level 
where no supporting steel is required. 
Rather than increasing the hazard, this 
was a real safety measure. It permitted 
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cleaning and repairing of this equipment 
at ground level, thereby eliminating the 
hazard of working at high elevations and 
raising and lowering heavy equipment 
to these elevations. 

In many cases locating heavy equip- 
ment at lower levels or on the ground 
reduced the height of supporting mem- 
bers to a point where reintorced concrete 
could be substituted for structural steel. 
With proper design, reinforced concrete 
can be made equally as strong as struc- 
tural steel work. It will resist fire better 
than unprotected steel work and equally 
as well as protected steel. This practice 
resulted in saving much critical material 
without any sacrifice in safety. 

In prewar practice large numbers of 
manholes were installed in bubble towers 
to facilitate inspection, cleaning and re- 
pairs. In some cases a manhole was in- 
stalled at every plate level. In wartime 
construction many of these manholes 
were eliminated. Removable _ sections 
were provided in the bell cap plates to 
permit access to all parts of the towers. 
This practice may have increased the 
possibility of gas being present in some 
parts of the tower without having been 
detected before entry of personnel. 
However, if proper gas-freeing procedure 
is carried out, there should be little dan- 
ger of any gas remaining. It is possible 
that this practice ' may have slightly de- 
creased the safety of personnel. 


Extra Piping Left Out 


To avoid shutdowns and permit con- 
tinuity of operations, equipment subject 
to excessive wear, corrosion or fouling, 
such as exchangers and pumps, was fre- 
quently duplicated in prewar construc- 
tion. Much complicated piping with 
many valves was required to isolate and 
bypass individual pieces of such equip- 
ment. Much of this spare equipment 
was deleted in wartime construction, 
since both the equipment itself and the 
valves required for its isolation and by- 
passing were on the critical list. Un- 
doubtedly this has reduced the service 
factor of the equipment to a limited ex- 
tent, resulting in increased costs, but 
should not have affected the safety of 
either the equipment or personnel. __ 

New equipment is usually designed on 
the basis of handling a certain grade of 
charging stock and producing certain 
definite products. Prior to the war, how- 
ever, consideration used to be given to 
the fact that different charging stocks 
could be handled from that contemplated 
and also the equipment could make other 
products. To permit utilization of such 
equipment for these other services, addi- 
tional piping was installed to provide 
the necessary flexibility to permit this. 
In wartime construction the extra piping 
required for this flexibility was elim- 
inated. Since this in no way affected the 
operation or handling of the unit in the 
services for which it was intended, it 
could not have affected the safety of the 
equipment. 

Double valving with a bleeder between 


the valves was extensively used to as- 
sure safety while blanks were being in- 
stalled to segregate the equipment. Even 
though both valves might leak to some 
extent, the bleeder would usually re- 
duce the pressure between the valves 
to a point where the second valve was 
essentially tight, thus making it safe 
to open the line and install a blank be- 
yond the second valve. Such double 
valving was also frequently employed 
to prevent contamination of products 


. where at times the piping on one side 


of the valves might be used for handling 
one product and the piping on the other 
side for handling a different product. 

In many cases where double valving 
was installed exclusively to permit safe 
blanking, the second valve was deleted 
in wartime construction. In such cases if 
the bleeder indicated leakage of the 
single block valve, it meant that a blank 
could not be safely installed until the 
line back of the block valve had been 
depressured. If this procedure was not 
followed, then a hazard was introduced 
which was not present in prewar con- 
struction. On the other hand, if the 
proper procedure was followed, there 
was no decrease in safety. 


Control Instruments Limited 


In order to obtain test and process 
control data, it was frequently customary 
to install many instruments not required 
for control of the operation. Instru- 
ments were one of the main bottlenecks 
in the refinery construction program and 
it became necessary to eliminate all 
instruments not absolutely required for 
satisfactory operation of the equipment. 
If no essential instruments were deleted, 
this simplification should not affect the 
safe handling of the unit. 

To avoid a shutdown due to a utility 
failure, multiple souces of supply were 
often installed in prewar construction. 
These consisted of such things as loop- 
ing steam lines, furnishing power 
through two or more circuits, providing 
fuel from several sources, etc. Consid- 
erable savings were made in wartime 
construction by the elimination of more 
than one source of supply. A _ utility 
failure may result in a serious opera- 
tional upset such as increasing tempera- 
ture or pressure, which would necessi- 
tate relieving pressure and e.rptying the 
unit as quickly as possible. If proper 
provision has been made for bleeding 
off the pressure with safe disposal of 
the attendant vapors, and for withdraw- 
ing any liquids under their own pressure, 
the hazard from a utility failure is great- 
ly minimized. 

However, even with multiple sources 
of utility supply, it is possible that fail- 
ure of the utility might occur at the 
source and provision must be made for 
safe handling of the unit in an emer- 
gency. It is, therefore, necessary for 
the operators to be properly instructed 
in the method of handling the unit in 
such emergency and deletion of multi- 
ple sources of supply merely increases 
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is DRYine 
FS land of aie a miniile TO STRATOSPHERE DRYness 


Three tons per minute—approximately 85,000 
cubic feet per minute—that’s the rate at which 
make-up air can be moved into the new altitude 
wind tunnel the National Advisory Committee 
for Aeronautics (NACA) recently built at Cleve- 
land. This tremendous volume of air must be 
cooled, dried to stratosphere dryness, and then 
chilled to extremely low temperatures. 

A giant Lectrodryer, working with refrigerat- 
ing equipment and automatic controls, handles 
this assignment. 


Few processes will ever call for DRYing on 


Se 


such a mammoth scale. But you'll recognize that 
the machine capable of doing this job, and the 
engineers responsible for designing it and help- 
ing to incorporate it into the process, can cer- 
tainly handle any DRYing assignment that 
comes along. 

Big job or little, working with air, gases or 
organic liquids, here is the place to turn to for 
DRYing assistance. PitrssuRGH LECTRODRYER 
CorporaTION, 323 32nd Street, Pittsburgh 30, Pa. 


in England: Birmingham Electric Furnaces, Ltd., Tyburn Read, Erdington, Birmingham. 
in Australia: Birmingham Electric Furnaces, Ltd., 51 Parramatta Road, Glebe, Sidney. 


LECTRODRYERS DRY WITH ACTIVATED ALUMINAS 
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Effect of Wartime Construction Standards in 


Refineries 





the probability of having to handle the 
unit under emergency conditions. 

In addition to providing alternate 
sources of supply for the various utili- 
ties, it was also customary to install 
dual drives on many pumps as an eco- 
no..ic measure to assure continuity of 
operation and to permit balancing loads 
between steam and electric power. Gen- 
erally these drives consisted of a steam 
turbine and an electric motor. In some 
cases they were arranged to automatical- 
ly switch to steam turbine drive in case 
of an electric power failure. Except in 
cases where pump failure would have 
serious results either from an operating 
or safety standpoint, most of these dual 
drives were eliminated. The elimination 
of dual drives affected safety in the same 
manner as elimination of alternate utili- 
ty supplies. 

The above comprises the major items 
of the simplification program. From the 
analysis which has been made, it would 
appear that they have had only a small 
effect on the essential safety of either 
the equipment or personnel. 

Standardization of equipment involved 
a different phase of design than either 
simp:ifcation or desi_ning for a shorter 


life. 
Safety Valves Standardized 


Safety or relief valves were one of 
the prime bottlenecks. The manufactur- 
ers had made these in a wide range of 
sizes and styles. It was felt that if in- 
dustry and the manufacturers could 
agree on fewer sizes and fewer styles, 
it would be possible to manufacture 
these valves on a production line rather 
than as individual units. The Petroleum 
Administration for War called a confer- 
ence of users, contractors and manufac- 
turers to discuss this matter. It was 
agreed that no great hardship would be 
imposed upon the industry by greatly re- 
ducing the line of valves formerly man- 
ufactured. 

A sufficiently complete line was main- 
tained so that all conditions could be 
met, although in some cases this might 
involve using either a larger size valve 
or a higher class valve than would have 
been selected had the entire line been 
available. This greatly speeded un the 
production of relief valves without re- 
ducing the protection afforded by them, 
since the line was complete enough to 
permit selection of a suitable valve for 
any condition the industry mizht have 
to meet. 

When the exchanger industry became 
overloaded, a_ similar committee was 
formed to standardize on exchangers. As 
in the case of relief valves, a complete 
enough line was maintained to meet all 
conditions. Again it was possible to 
make just as safe exchanger installations 
as was possible with the broader line. 
However, in this case some of the 
standardization did result in rediiced ex- 
changer life with attendant increased 
costs. 
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A very wide range of alloy steels had 
been in use. ‘The steel manufacturers 
stated that the production of alloy sieels 
could be greatly increased if they could 
concentrate on a smaller number of 
standardized compositions. Again a com- 
mittee of users, contractors and manu- 
facturers studied these problems and 
adopted a standardized line. ‘lhis line 
covered the entire range from low to 
high, but eliminated many of the inter- 
mediate ones for which little justifica- 
ton could be shown. In some cases this 
necessitated the use of a somewhat 
higher alloy than might have been pre- 
viously selected, but in other cases, by 
figuring on a reduced life of the equip- 
ment, a lower alloy could be used. 
Since the range was sufficient to cover 
all conditions which might be met, there 
was no reason for an unsafe alloy to be 
employed. 

‘lhe demand for steel valves was far 
greater than the production capacity of 
the country. Representatives of the 
valve manufacturers and of the oil re- 
fining companies were asked to make a 
recommendation for simplification of 
cast steel valves for refinery use. The 
recommendations submitted included 
discontinuing certain unnecessary ma- 
chining: substitution of malleable iron 
for steel hand wheels; standardization on 
A.P.I. Specification 600-A for gate 
valves; adoption of 1/16 in. raised face 
machining on 150 lb. and 300 Ib. pres- 
sure classes of valves; the elimination of 
the 400 lb. pressure class; standardiza- 
tion on A.P.I. ring joint end flange fac- 
ing, octagonal type groove for the 600 
lb., 900 Ib. and 1500 Ib. pressure classes; 
the adoption of the choice of only 3 
types of seating materials except in 
cases where severe corrosion required 
special materials; reduction in the num- 
ber of steels from which bodies and 
bonnets were made; and other minor 
changes. 


Pressure Ratings Raised 


In addition to this, the A.S.A. recon- 
sidered the pressure temperature rating 
of the various pressure classes and raised 
the allowable pressure to a certain ex- 
tent. The recommendations made_ by 
the valve manufacturers and oil com- 
panies’ representatives in no way affect- 
ed the serviceability or safety of the 
valves. The increase in allowable pres- 
sure advocated by the A.S.A. was done 
after due consideration by the commit- 
tee establishing the original pressure 
temperature ratings and was felt to be 
safe. 

Many other items such as steel, in- 
struments, etc. were also standardized, 
but those analyzed are typical and illus- 
trate the extent to which safety was af- 
fected by the standardization program. 

From the above it would appear that 
the standardization adovted for the 
emergency has not greatly affected the 
safety of the equipment involved. 

A number of miscellaneous changes in 


standards of design have been adopted 
which do not fall in any of the above 3 
categories. They involve such things as 
substitution of wooden buildings for 
steel in non-hazardous locations; the use 
of wooden doors, windows, roofs, floor- 
ing on platforms, etc.; all of which prob- 
ably somewhat increased the fire hazard 
or at least the intensity of the fire if one 
started. On the other hand, the use of 
wood was pretty generally confined to 
places where fires were not likely to 
start and apparently to date has not been 
responsible for any great material loss. 
Bessemer steel was substituted for open 
hearth steel in locations where the 
higher grade did not appear essential. 

The National Emergency steels were 
substituted for higher alloys for bolting 
material; cast iron valves were used 
more extensively in non-hazardous serv- 
ices than previously; mass concrete was 
used in the place of reinforced con- 
crete; and, in general, things formerly 
employed mainly for appearances were 
eliminated. Many miscellaneous smaller 
items were also affected by wartime con- 
ditions. Since considerable care was 
used in making such substitutions and 
since throughout the economy program 
maintenance of a high standard of safety 
was stressed, it is- unlikely that anything 
greatly reducing safety was done. 

The above covers the principles upon 
which the conservation program was 
based and an analysis of the principal 
items comprising this conservation pro- 
gram which has come to be known as 
the wartime standards of construction. 
Emphasis was placed on the necessity 
for maintaining safe standards of con- 
struction to assure continuity of opera- 
tion. The analyses of the principal items 
comprising the program do not indicate 
that a high standard of safety was sacri- 
ficed. Many of the items impose great- 
ly increased costs on the industry. Some 
of the items require changes in proce- 
dures formerly used. Many of the 
changes involve more care on the part 
of the operator. This probably in- 
creases the possibility of human error. 
On the other hand, the essential fea- 
tures for safety are present. Probably 
the fairest conclusion is that the equip- 
ment is not auite as “foolproof” under 
wartime standards of construction as 
when it was built to prewar standards. 





TECHNICAL MEETINGS 
FOR O!L MEN 





NOVEMRFER 
9-10, Society of Autowotive Engineers, Na- 
tioval Fuel and Lubricarts meeting. Tulsa. 
13-14, Society of Plastics Industry, New York 
City. 
15-19, American Chemical Society, 8rd National 
Chemical Exposition. Chicago. 

19-21, American Institute of Chemical Engi- 
neers, $7th se~i-aneval mectivne St. Louis. 
DECEMBER-JANUARY 
27-Dec, American Society of Mechanical En- 
gineers, annual meeting, New York City. 
8-12 Jan., 1945, Society of Automotive Engi- 
neers, annual meeting and engineering display, 

Detroit. 
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General Chemical “B&A” Reagent Acids and Ammonia 


Quality in quantity shapes success...increases product potentialities. That's 
why, wherever reagent grade mineral acids or ammonia in commercial 
quantities are specified for industrial operations, General Chemical “B&A” 


high purity products are an outstanding choice nation-wide. 


These reagents from America’s foremost producer of mineral acids conform 
to exacting A.C.S. specifications, Their quality and purity are the result of 
General Chemical’s progressive research and advanced reagent produc- 
tion technique, combined with invaluable “know-how” gained during 


almost half a century’s manufacture of basic chemicals for industry. 


Specify and rely on General Chemical “B&A” Reagent Acids and Ammonia 
for your operations. Remember...their dependability has been “proved 
in production” by America’s leading manufacturers! 






Pr emTaye GENERAL CHEMICAL COMPANY 

) Wes SORELLE | 40 RECTOR STREET, NEW YORK 6, N. Y. 

eB COM P ANY | Technical Service Offices: Atlanta * Baltimore + Boston + Bridgeport 
i] ; (Conn.) + Buffalo * Charlotte (N.C.) * Chicago * Cleveland + Denver 
\ 













Detrort * Houston * Kansas City + Milwaukee + Minneapolis * New York " , 


| os \ na are TT ee 
Philadelphia + Pittsburgh + Providence (R. I.) + St. Louis * Utica (N.Y.) Ym feve-pint oc cne-pound bow 
Pacific Coast Technical Service Offices: ; a: ra n case lot fats Bi: 


Los Angeles * San Francisco * Seattle, Wenatchee and Yakima (Wash.) 
tn Canada: The Nichols Chemical Co., Ltd. « Montreal + Toronto + Vancouver 


Wartime Shortages Intensify the Need 
For Conserving Safety Equipment 


MAJOR PROBLEM confronting oil 

company safety directors today is that 
of injuries to employes resulting from 
lack of use of personal protective equip- 
ment provided by the company. Two 
wartime factors complicate this particular 
safety problem. 

The first is a lack of adequate supplies 
of certain types of safety equipment. The 
shortage of critical materials and other 
causes have prevented the manufacturers 
of this equipment from meeting all the 
demands. 

Second is the increased numbers of 
new workers taken on in refineries and 
other oil company plants. Not only are 
they new to their work, but in many 
cases untrained and inexperienced en- 
tirely in the use and care of the various 


appliances provided by the plant to pro- 
tect them from injury while at work. 


Why Equipment Is Scarce 


In a_ talk before the National 
Safety Council™, H. C. Mesch, chief of 
the Safety Equipment Section of the War 
Production Board, explained why pro- 
duction 7i personal protective equipment 
is limited. 

“There are various and significant fac- 
tors limiting the production of this vital 
equipment. First is a lack of manpower, 
a problem which you have to contend 
with in your own industries, Second, there 
is a shortage of such critical materials as 
copper, aluminum, alloy steel, rubber, 
plastic, and certain chemicals. Finally, 
there is the limitation imposed by the 





on his head. 





Don’t! It's been tested 





Ideas for Hat Conservation 
Cs handling should be avoided and 


proper maintenance employed to keep each 
hat in continued service. While hats are de- 
signed to protect workers head against severe 
blows and bumps on the job, they can be broxen 
or darmaged by abuse when not being worn. See 
that the worker doesn’t throw his hat around or 
leave it in places where it may be damaged ard 
that, while wearing the hat, he keeps it finaly 


A regular schedule for cleaning and sterilizing 
is recommended. 
At least once every 
80 days wash hard 
hats, particularly the sweatband and hammock, 
in warm soapy water, and rinse. Before hats 
are re-issued, scrub and sterilize them by im- 
mersing in a 2% cresol solution or a 3% sodium 
hypochlorite solution for three minutes. (Wear 
goggles, rubber gloves and aprons for such 
Rinse thoroughly and air-dry. The 
sweatband may be turned outward during 
cleaning and drying, and afterward returned 
to its normal position. Do not soften it with 
neatsfoot oil—the natural oil in the hair accom- 
plishes the same purpose. 

Coating metal or fiber hats with paint, var- 
nish or lacquer prolongs their life and good 
appearance. Manufacturers should be consult- 
ed on the correct material to be applied. 

Once broken, the crown of hard hats cannot 
be repaired effectively, but the sweatband and 
hammock can be repaired and easily renewed 
if badly soiled or worn. Train qualified per- 
sonnel to make such replacements and to look 
for signs of abuse of hats. 

Make sure that each hard hat fits its wearer 
and gives him the desired protection. 

(Note—lIllustrations courtesy Mine Safety Appliance Co., Pittsburgh. 
The specific suggestions presented for conserving various items of personal 
protective equipment are from a booklet issued by Mine Safety Appliances 
Co. (*) and the National Safety Council’s Safe Practices Pamphlet 106 (+), 


work.) 





Hang it up 
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iack of facilities necessary to increase 
production, such as machinery and equip- 
ment. 

“On the demand side, we see millions 
of newly trained people, who, working 
under the stress of emergency in war 
industries, cannot get along without 
safety equipment. The influx of women 
into war industries has necess:tated cer- 
tain changes in design and sizes. Further- 
more, our allies in Latin America and in 
the far-flung corners of the earth need 
safety equipment for the efficient opera- 
tion of their industrial systems. And there 
is a more important demand source, the 
military, which is purchasing items of 
safety equipment in ever increasing 
quantities for the fighting fronts, a de- 
mand which must be met in full and on 
time.” 

Continuing, Mr. Mesch described vari- 
ous substitutions which have been neces- 
sary in materials used. “Safety equip- 
ment has undergone many changes since 
Pearl Harbor,” he pointed out. “You no 
longer see aluminum salt tablet dis- 
pensers and rubber safety mats. Gone are 
the aluminum helmets and _ respirators, 
the solid rubber headbands in goggles, 
aluminum in footwear and shin guards.” 
Some of the substitut:ons include: 

In Safety Cothing: Plastics for syn- 
thetic rubber, steel for copper base alloys. 

In Safety Shoes: Zinc for copper, re- 
claimed rubber for crude rubber. 

In Safety Cars: Steel for copper base 
alloys, terneplate for copper base alloys. 

In Salt Tablet Dispensers: Plastics 
and steel for aluminum, steel for copper 
base alloys, ceramics for cr.tical plastics. 

These substitutions, of course, change 
from time to time, as the status of vari- 
ous critical materials changes. Mr. 
Mesch pointed out the Safety Equipment 
Limitation Order had been recently 
amended to permit the use of alumi- 
num in certain parts of respirators. ‘Two 
reasons were given for this: (1), the 
supply of aluminum has increased rela- 
tive to military demands, and, (2), the 
supply of some types of plastics formerly 
used as substitutes for aluminum are now 
themselves critically short. 


Military Demands Heavy 


Another factor contributing to the lack 
of available safety equipment, said Mr. 
Mesch, is the military demand. “In- 
dustrial safety equipment is purchased 
in considerable quantities by the Army, 
Navy, Maritime Commission and other 
war agencies,” he said. “Military requests 
often upset normal industry schedules and 
create shortages. This will explain, in 
part, why sometimes it is extremely diffi- 
cult to get even fair delivery on some 
items. 

“For example, for some months prior to 
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Conservation of Safety Equipment 








the invasion of North Africa, the Army 


drained the supply of industrial respira- Masks and Respirators 


tors. Chemical Warfare Service person- SS 

nel got in touch with all known manu- | arenes not in service should be thoroughly in- 

tacturers and placed. orders with the spected every 30 to 60 days. Check cun- 

highest possible ratings. It was, of course, dition of valves and gaskets. Stretch rubber 

necessary and desirable that the Army parts slightly to locate small cracks, and “work” 

should have first call on these respirators; the tace piece and hose between the fingers to 

yet, it was impossible to explain, under prevent “setting” of the rubber. 

the circumstances, the reason for the = The lens and certain other parts of some masks 

temporary shortage. ‘ may be renewed by trained personnel, but return 
“Another example is the shortage of masks to manufacturer for repairs. Caution em- 

industrial goggles which has _ been ployes not to attempt makeshift repairs which 

plaguing everyone concerned with in- might damage the equipghent beyond salvage or 

dustrial eye protection. The Army and even jeopardize the life of the wearer. 

Navy have exerted a heavy demand on Proper care of 

goggle production facilities because of dust respirators in- 

their urgent need for aviation goggles, : aioe cludes attention to 

tank goggles, ski goggles, eye shields, and 6&2. general handling. 














sun’ glasses.” — Avoid carrying 
. | eee them in tool kits 
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Need for Conservation é or other containers 

: Be i : Q wi 
Because of this unbalanced relation be- h rapes ith 
; : . she » @ > 

tween supply and demand, effective con- Tools and respirators eps ve - Pm 
servation measures are necessary to as- make poor company ~ oie err oak x 
Mea er cases may be- 

sure an equitable distribution of the ee ee 


come bent, making filter replacement difficult, 
or the respirator facepiece may be punc- 
tured or torn. Don't let the respirator lie 
about where objects might be dropped upon it. 
When taken out of service for more than a few 
hours, place in a container or locker to protect 
from dust and dirt. 

When masks and respirators are stored or 

packed, be sure they are properly placed on . 
the form, with no part turned under, crimped Wash well afier using . . 
or pinched. Never place or store them near 
radiators, furnaces or other sources of heat. 
Heat is destructive to rubber and tends to 
soften and warp some plastics. Strong acids 
and alkalies tend to disintegrate certain plas- 
tics. Contact with these chemicals should be 
avoided, or frequent removal effected by proper 
cleaning. 

Clean masks and respirators after using, to 
remove grease, dirt and perspiration oils. Blow 
off loose dirt and dust with compressed air, 
Remove paint and other foreign matter by 

soaking parts for about 3 hrs. in a solution 
product. ; FI of 1% Ibs. of commercial alkaline base cleaner 
The CONSUMES 6 responsibility =” Col Sia ee hly and 7 gals, of water. Use a weaker solution 
servation doesn’t end with care and main- > ry ‘thoroughly if dirt is not too heavy, or just scrub with 
warm soapy water. Rinse, blow off with compressed air, dry and sterilize. If 
elastic headbands are dirty or oily, wash in warm soapy water, rinse and dry. In 
all cases of sterilization with an irritating solution, parts that come in con- 
tact with the skin must be thoroughly rinsed after sterilizing. 

Don’t use gasoline, naphtha, carbon tetrachloride or similar solvents on 
rubber parts—they deteriorate rubber. Don’t use boiling water or live steam 
on plastic parts—they may soften. In drying, avoid long exposure of rubber 
parts to direct sunlight. Don’t use ultra-violet lamps or ozone for sterilizing 
rubber parts; these agents have a very active deteriorating effect. 


equipment which is available, it is pointed 
out. Responsibility for conservation is di- 
vided three ways. It is up to the govern- 
ment to regulate supply and demand. 
Then the producer must redesign the 
equipmer t to fit the needs and make use 
of the available material. Finally, the 
consumer must use it wisely and make it 
iast longer. “Everyoze interested in safety, 
the safety of our country and the immedi- 
ate problems of industrial accident pre- 
vention, is faced with conservation and 
all that it implies,” stated Mr. Mesch. 
The third leg of the safety equipment 
conservation tripod is the consumer of 
safety equipment, he told the plant safety 
directors. “You have a responsibility to 
take care of your safety equipment, to 
make it last longer,” he said. “This means 
you must not reglect repairs and must 
observe general rules laid down for 
care and maintenance of the specific 











tenance, however. There is a more subtle 
obligation. That is not to over-buy. In 
norma! times it would’ be natural for 
safety engineers to take pride in the fact 
that their plants had a well stocked in- 
ventory of safety equipment. Today, 
however, if you have in your plant 
safety equipment that is over and above 
your current needs, you may be depriv- 
ing some war workers of the protection 
they need, There is a tendericy, too often, 
to use your high rating to get as much 
safety equipment as possible.” 











3—Adequate maintenance and steriliz- survey were listed by Mr. Dreyer: 
Methods of Conserving Equipment ation. “The safety director should consult the 
4—Adequate inventory of replacement records of the company’s first aid sta- 


Five common ways for conservin : ‘ : ‘ : 
‘ : 8 parts, and new supplies systematic- tion or hospital. An analysis of these 


safety equipment were pointed out and 


ee (2) by Cli ally stored. records will indicate the type of injury 
we ye - pe Ray nd ‘ a 5—Trairing of supervisor and wearer occurring, the type of work involved, 
. Dreyer, Asst. Safety Director o . : ; 
: - y in proper use and care. and the location or place of occurrence. 
Moore Dry Dock Co., Oakland, Calif. Prop 2 , 


In determining just what equipment Cortacting the workers in the field and 
is necessary it is important for the safety - learning their particular hazards will en- 
director to make an occupational or job able him to know the approved types to 
2—Centralized control of issuance. analysis. Several suggestions for such a purchase. 


They include: 


1—Proper sclection of equipment. 
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Conservation of Safety 


Equipment 








damage. 


goggles are not worn continually. 


Don’t sit on it 


be performed very quickly. 


lenses. 


as recommended for welding helmets. 





Eye and Face Protectors 
XROPER:.,FITTING and adjustment of gog- 


tles is one of the Frst stens ie 9 torete ey 
servation program. Train qualified individuals 
to do this. Attempts of untrained emploves 
to make goggles fit may result in irreparable 


See that each person requiring goggles is 
fitted with a pair suited to his work and that 
a suitable case is furnished, especially if the 


Protect filter lenses in welders’ goggles with comparatively inexpensive 
cover glasses. On some jobs, protect hardened prescription lenses in goggles 





temple covering, and other conditions. 
goggle gocd as new when the lens is replaced—a simple operation, which can 


Welding helmets made of fiber wear out prematurely if abused. Don’t 
keep them in lockers—crammed in without regard to distorting their shape. 
Don’t permit workers to toss helmets to the ground before descending from 
high iocations. In wet weather, fiber helmets absorb moisture, tend to 
warp—causing strains that may result in tears or splits. Store them in a dry 
place. Change cover glasses at proper intervals to protect expensive welding 


Transparent faceshields require the same care in handling and storage 
It they are exposed to spiashes of chem- 
icals or vapors, protect the basic plastic with transparent preservative coa!- 
ings. Repair minor cracks or other damage with transparent or gummed tane, 
providing vision is not hampered. Use care in cleaning, as the transparent 
visors are easily scratched, dented or cracked. 





= * ‘ 
Cheer up! Au as 
not lost 


with plastic face shields 
which resist sparks. 

Cican goggles regular- 
ly of accumulated dust 
and grime. Use a soft 
bristle brush with warm 
water and soap, it is rec- 
ommended. Use saddle 
soap and leather dress- 
ing on leather parts. Do 
not dry by exposure to 
excessive heat. 

A major point in con- 
serving goggles is insis- 
tence upon proper main- 
tenance through inspec- 
tion, repair or replace- 
ment of minor parts. Reg- 
ular inspection will de- 
tect bent frames, worn 
A goggle with a broken lens may be a 








“He should also see the foremen and 
supervisors, and explain what he is do- 
ing and enlist their co-operation. It 
should be kept in mind to limit the dif- 
ferent types of equipment necessary to 
do the job to as few standard styles as 
possible.” 


Type of Control 


Two types of organization in common 
use today for distribution and main- 
tenance of safety equipment—centralized 
and decentralized—were described in 
Mr. Dreyer’s paper. Centralized control 
co-ordinates the issuance of such equip- 
ment with its proper fitting, .correct use, 
repair and sterilization. It takes care of 
the entire job. In many organizations, 
regardless of size, this type of control 
has proved to be an economical and effi- 
cient means of conservation. It gives re- 
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sporsibility to one or more superv:sors 
under whom trained assistants carry out 
conservation methods. In smaller com- 
panies the work is done by timekeepers, 
stockroom clerks, or other qualified em- 
ployes who are fami-iar with the equip- 
ment and who can handle the details 
conveniently. Over-stocking of equip- 
ment is discouraged, and with a ceutral 
control it is easier for supervisors to re- 
port the unnecessary use of critical equip- 
me:.t and co-operate in corrective action. 
Decentralized control, on the other 
hand, usually concerns itself wth only 
the issuance, with no planned or organized 
system for the other equally important 
phases. A typical example of decentralized 
control would be in a plant where the 
general tool room issues the personal pro- 
tective equipment. 
“The old system of passing out goggles, 






respirators, hats, etc. over a counter, like 
any other tool, should be eliminated,” Mr. 
Dreyer stated. “Goggles should be fitted 
for wearing comfort and sustained use, 
the same as a pair of shoes. 


“Specially trained personnel is essential 
in either centralized or decentralized con- 
trol. The conservation of personal pro- 
tective equipment should be through a 
separate centralized section of the tool 
room, preferably located in that part of 
the plant having the highest concentra- 
tion of personnel. From our own ex- 
perience, we have found qualified per- 
sonnel in the tool rooms because they are 
trained in the techniques of the main- 
tenance and repair of equipment.” 

Regardless of the type of control set 
up, however, the safety department 
should exercise indirect cortrol, accord- 
ing to Mr. Dreyer, in the following man- 
ner: 

1—Order or approve purchase requisi- 

tions for all personal protective 
equipment. 
2—Determine policy of distribution 
and issuance on the basis of injury 
experience and job analysis. 

38—See that management and em- 
ployes are educated in the proper 
use of equipment and enforcement 
of the program. 


Maintenance and Repairs 


An important factor in conserving 
safety equipment is to set up a compre- 
hensive and workable system for main- 
tenance and repair of used or broken 
items. One company reports it has been 
able to salvage better than 90% of all 
broken equipment, which means that it 
is able to operate on a lower inventory 
with adequate protection. 

A comprehensive maintenance pro- 
gram will consist of three primary duties, 
it was stated: 

1—Recondition: Includes cleaning, 

sterilization, and aligning, all of 
the operations (short of repairs) 
which are necessary to make equip- 
ment available for re-use. 


bo 


—Repair: Includes such operations 
as soldering, replacement of broken 
integral parts, renewal of badly 
worn parts, etc. 
38—Inspection: Includes careful ex- 

amination of all items that have 
been reconditioned and repaired, 
packaging and labeling. 

Mr. Dreyer described the system which 
his firm has set uv for reconditioning 
equipment returned by employes. 

“Items returned are segregated by 
types and placed in cabinets or bins to 
be sorted later into two groups: 

1. Equipment requiring only cleaning 

and sterilizing. 

2. Equipmer* requiring reconditioning 

and repair. 

“A sink is located at the far end of the 
room with long drain boards on each 
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Conservation of Safety Equipment 





side and three basins, 18 in. long by 
18 in. wide by 18 in. deep. The basins 
were made this size to accommodate hats. 
A two and one haf gallon hot water 
heater is able to furnish all necessary hot 
water. 


“The first basin contains a warm soap 
and water solution for the scrubbing 
with a stiff hand brush of all equipment 
made of rubber, rubber composition, 
metal, plastic, textile, leather, or fiber. 
The equ.pment is then rinsed in warm 
water provided in the center basin; after 
being rii.sed, it is placed in a dryer and 
sterilizer. 


“The dryer is equipped with a blower 
and heating unit that supplies warm a:r 
at a maximum temperature of 90°F. or 
less. A germicidal tube provides light ray 
sterilization. The dryer has drawers 
that pull out, permitting ready access. 


“After the equipment is dried and 
sterilized, that group requiring only 
cleaning and sterilization is i.spected and 
packaged, wita ii-structio..s, in cellophane 
bags for reissuance; the other group, 
requiring reco.ditioniung or repair, is 
taken to the repair area. 


“All equipment to be repaired is first 
washed, sterilized, and dried. After it 
has been repaired, it is taken back to the 
sink, re-sterilized, dried, inspected, and 
packed for issuance. 


“Several points must be considered to 
effect a maiatenance program that will 
conserve equipment and keep stock in- 
ventory to a miuimum. It is essential to 
recognize that certain parts can be ex- 
pected to break during normal usage. A 
quantity of goggles, hats, and respirators 
are kept on iuveutory for replacement 
purposes while repairs are being made. 
It is, therefore, important that a pro- 
portionate stock of repair parts and jigs 
to repair such broken equipment is main- 
tained.” 


Education is Important 


Employes must be convinced of the 
need for conserving personal protective 
equipment this speaker brought out. 
Posters distributed by National Safety 
Council and manufacturers of equipment, 
Council instruction cards, manufac- 
turers’ payroll inserts and personal memos 
dealing w.th local conditions are helpful. 


Supervisors or employes who use the 
equipment can contr.bute valuable ad- 
vice on its conservation. Their sug- 
gestions should be solicited. Conservation 
drives or contests between departments 
produce excellent results. 


An industrial safety program should 
be designed to reach all employes, re- 
gardless of rank or the hazards and safe 
practices of their jobs. 


Educating a new, inexperienced em- 
ploye cannot be accomplished by one 
injection in an_ orientation program; 
knowledge must be acquired over a given 
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period of time and checks made to be 
sure that the desired safe practice is 
thoroughly understood. Training should 
be visual, auditory, and illustrated by 
examples. 


Along the lines of education, have the 
irspectors of safety equipment, whether 
supervisors or trained personnel, check 
not only the equipment itself but also the 
manrer in which it is used and stored, 
Mr. Dreyer pointed out. Discourage 
abuse of the equ’:pment, and make every 
effort to eliminate the causes behind the 
destructive practices. Select inspectors 
who will stimulate workers to conserve 
their equipment. 


Take advantage of every chance to im- 
press upon the users of the equipment 
the need for conservation, and to show 





them how they can help. “If the safety 
director will capitalize on every oppor- 
tunity in getting over every possible edu- 
cational method, he cannot help but put 
over his program,” said Mr. Dreyer. 
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Don’t put your wet 
shoes on the register 


mutilate them in an effort to se- 
cure comfort. Encourage em- 
ployes to clean and dress shoes 
frequently. Wash with castile 
or saddle soap and dry at a 
temperature no higher than the 
hand can bear. Caution em- 
ployes to keep shoes in good 


possible. 
and dry slowly. 


garment, wash it off carefully. 





Preserving Safety Clothing 


OMMON SENSE precautions in the applica- 

tion, use and care of safety clothing add 
up to best conservation. 
type of clothing for specific jobs, followed up 
with periodic inspection and maintenance, will 
get more wear over a longer period. 

Remove or improve conditions which shorten 
the life of safety shoes. 
and employes as to the proper type of safety 
shoe for each job. Workers on wet floors may 
need composition, cord or “squegee” type non- 
slip soles; select synthetic rubber or chrome 
leather soles for work on oily ground or floors. 

Emphasize need for proper fitting. 
that are too big or small wear out quickly, 
afford less protection, and tempt the wearer to 


Choosing the right 


Advise supervisorg 


Shoes 





























































Save the odd ones 


condition, to renew worn out parts, and to have cuts repaired promptly. 
In general, keep waters, oils, and acids from leather goods as much as 
If the leather becomes unusually dirty, wash it with saddle soap 


Save serviceable odd gloves. If they cannot be matched properly, quanti- 
ties of odd ones may be purchased to replace those that are unserviceable. 
Launder asbestos gloves by hand occasionally in warm soapy water. Dry 
cleaning for asbestos suits and garments is preferred to ordinary laundering, 
as the risk of shrinkage is lessened. Asbestos gloves and garments may be 
patched or sewn, but take care not to tear or crush the fibers in handling. 
Avoid exposing plastic impregnated fabrics to excessive heat, water 
and all types of corrosive substances. 


If harmful material does get on the 


See that the garment is thoroughly clean 
before storing, and avoid unnecessary folding or creasing in storage. 














lsobutylene and Butadiene 


Storage Requirements 


Container Types and Materials, Protective Coatings, Proper 
Storage Conditions and Relative Costs Are Reported from 


Extensive Research Study 


T= impact of war has brought about 
the manufacture by oil companies of 
several chemicals which, prior to Pearl 
Harbor, either were not made co nmer- 
cially from petroleum or existed more 
or less as laboratory chemicals or curi- 
osities. Two with which the oil in- 
dustry has had much to do are _ iso- 
butylene and butadiene. Both may as- 
sume still greater commercial impor- 
tance in the postwar period as new 
uses are developed for them. 

One of the problems with any new 
product is how to store it. This was 
the problem, remember, which stumped 
the alchemist who was working on a 
Universal Solvent which would dissolve 
everything. Co.ring from lore to straight 
facts, however, isobutylene and _ buta- 
diene, both being unsaturates, must be 
kept uncontaminated in storage. Buta- 
diene, particularly, must be kept from 
polymerizing. The fact these com- 
pounds are gases at ordinary tempera- 
tures and pressures complicates the pic- 
ture. 

Complete reports on the factors and 
properties of butadiene and isobutylene 
as affecting the type and cost of storage 
for them have been issued as a result of 
studies by the Chemical Storage Fellow- 
ship of Mellon Institute of Industrial 
Research, Pittsburgh. 

The data have been made public by 
the Pittsburgh Des Moines Steel Co., 
which sponsors this fellowship.* The pur- 
pose of this research is to develop the 
best container materials, suitable pro- 
tective coatings, proper storage condi- 
tions and the most econorical con- 
tainer type, both from a standpoint of 
initial cost and annual upkeep cost, for 
the raw materials used in the manufac- 
ture of synthetic rubber. The materials 
covered in the studies also include sty- 
rene and acrylonitrile. The studies are 
carried on by J. B. Garner, Ludwig 
Adams and R. M. Stuchell of the Chem- 
ical Storage Fellowship. 

Comparison of the two reports reveals, 
as might be exnected, that storage re- 
quirements are much the same for these 
materials, and the variances are largely 
due to their differences in densities and 
vapor pressures at a given storage tem- 
perature. Protective coatings to pre- 
vent corrosion of the vessel by impuri- 

"Research Bulletin No. 7.401-B. “Storage 
of Isobutylene;” and Research Bulletin No. 
7.3881-C, “Storage of 1:3 Butadiene.” Mellon 
Inst:tute of Industrial Research, Pittsburgh. 

“Storing Butadiene at Low ‘Femperature 
Shown to Save Steel and Decrease Cost,” Tech- 
nical Section, National Petroleum News, Oct. 
28, 1942, p. R-361, reviews an earlier edition 
of the report on butadiene. 
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ties are desirable. Even these are sim- 
ilar but the fittings recommended differ 
due to the dissi.nilar chemical character- 
istics of the two materials. 

In condensing the two reports for 
this review, isobutylene and butadiene 
are treated as one wherever possible; 
when peculiarities of butadiene demand 
different treatment than for isobutylene, 
they are discussed separately. 


Types of Approved Containers 


The range considered for storage cov- 
ers temperatures between 20 and 140° F. 
as shown in Table 1. Lower limit of 
20° F. was chosen because at this tem- 
perature the storage pressure is atmos- 
pheric; the upver limit is the commonly 
accepted maximum temperature expected 
in the vapor snace of an uninsulated con- 
tainer exposed to sunlight. Of all the 
variables, temperature is the most im- 
portant because it controls the working 
pressure in the container, thereby the 
amount of steel required for construc- 
tion, and also the density and -specific 
heat of the liauid, governing refrigera- 
tion load and kind and thickness of in- 
sulation. 

Storage capacities considered range from 
100 to 700 tons, with calculations made as 
shown in the report for 100, 300, 500 
and 700-ton sizes. This again affects 
the amount of steel required for the con- 
tainer, since densities of the two prod- 
ucts are not identical. 

Nine tyves of containers have been 
found satisfactory. for the storage of 
isobutylene and butadiene. Included in 
these are the spherical vessels used to 
store gases and volatile liquids under 
pressure, either uninsulated and _ unre- 
frigerated or with these protective fea- 
tures. Fig. 1 is an insulated and refrig- 
erated container of the spherical type. 
In another design of uninsulated spheri- 
cal vessel, water cooling is supplied either 
by means of a svrinkler system, or by 
flooding from a circular header fixed near 
the ton of the tank at an elevation such 
that the circumference of the tank is 
about half the equatorial circumference 


TABLE I—Working Temperatures and 
Pressures of Isobutylene and 
1:3 Butadiene 


Working Working 
Pressure Pressure 
Storage Isobutylene Butadiene 
Temp. °F. (psig) (psig) 
20 0 0? 
32 4 3 
70 24 23 
100 . 50 50 
140 108 100 


*At 24° F. and below. 






and with the portion above the header 
covered by sprinklers. 

Still another type is an insulated and 
refrigerated double-walled cylindrical 
container with a suspended bottom and 
dome roof, designed especially for the 
storage of volatile liquids at working 
pressures under 10 psig, as shown in 
Fig. 2. 

Other kinds of storage for butadiene 
and isobutylene include horizontal cylin- 
drical containers, 10 ft. in diameter and 
50 ft. long, installed in batteries to make 
up the required capacities. Fig. 3 is a 
container of this type, insulated and refrig- 
erated. 

Of these various containers, the hori- 
zontal cylindrical require about twice 
as much steel as the spherical for any 
given storage or working pressure. 
While the upright cylindrical type shown 
in Fig. 2 requires more steel than the 
spherical containers, it is said to be 
the most economical to build because 
the double-walled construction per.nits 
use of less expensive insulation. 

In the cost tables accompanying the 
reports, thickness of insulation is com- 
puted from the equation: 


where 
=economical thickness in inches; 

R=cost of refrigeration in dollars per 
day; 

I=cost of insulation in dollars per 
cubic foot installed; 

T =average 
in °F.; 

k=thermal conductivity (Btu per sq- 
ft. per hour per inch per °F.); and 

C=combined value which includes 
an “investment factor” and other 
factors required in deriving the 
equation. 


temperature differential 


Initial costs of the containers and ac- 
cessories given in the table’ are 
based. on current’ costs at time 
computation was made and, _there- 
fore, differ in various. sections of 
the country. ‘They also are subject to 
price fluctuations in the materials re- 
quired as well as labor fluctuations. 


Investment Charge Computation 


Concerning investment charges for 
the individual installations the report 
states they are: 

“e @ ® based upon a 20-year life, 
10% salvage value, 4% sinking fund 
interest, and 4% bond interest for a 
combined figure of 7.02236% of initial 
cost. The investment charges for cork- 
board, used on the single-wall contain- 
ers, are based unon a 10-year life, no 
salvage value, 4% sinking fund interest, 
and 4% bond interest, for a combined 
value of 12.32909% of the initial cost. 
The investment charges for rock wool, 
used for the double-wall containers, are 
based upon a 20-year life, 20%  sal- 
vage value, 4% sinking fund interest, and 
4% bond interest for a combined figure 
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Fig. 1—Insulated and refrigerated spherical container, Type 
"10", holding either isobutylene or butadiene 


of 6.68654% of initial cost of the in- 
sulation.” 

“Similar sets of investment charges 
may be made wherein other insulating 
materials are used,” the report continues. 
“The investment charges for the refrig- 
eration or water-cooling plant are based 
upon a 20-year life, 10% salvage value, 
4% sinking fund interest, and 4% bond 
interest, for a combined figure of 
7.02236% of initial cost of the refrig- 
eration plant. 

“e ¢ * Taxes will vary with the 
locality; computations are based wpon 
4%,” according to the renorts. “Mainte- 
nance and renair vary from 4% to 10% 
depending unon the tyne of plant and 
the load factor. Computations are based 
upon 4%. Supplies and miscellaneous 
amount to about 1% of the initial cost.” 

Cost ratios are set up in the compu- 
tations to facilitate interpretation of 
storage costs of the various types of 
installation. 


Filling Refrigeration Costs 


If isobutylene or butadiene are re- 
ceived for storage at a higher tempera- 
ture than storage temperature, a refrig- 
eration plant built for that purpose must 
be installed if some sort of facilities are 
not already available. Capacity of this 
refrigeration equiprent depends upon 
the differential between as-received 
product and storage temperatures, de- 
sired filling rate in gpm, specific heat 
and density of isobutylene or butadiene 
as the case may be. 

Initial cost of the filling refrigeration 
plant is subject to the usual fluctuations 
in materials and labor cost. Annual op- 
erating costs comprise those of power, 
labor and administration at 50% of labor 
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cost. Since precooling will differ widely 
in requirements from location to loca- 
tion and plant to plant, no estimates are 
given in the cost tables for filling 
refrigeration cost as the tables are in- 
tended to be universally applicable. 


Storage Containers 


Recommendations for the most eco- 
nomical type of storage container for a 
given installation is based on the data 
given, for isobutylene in Table 2 and for 
butadiene in Table 3. Although the re- 
ports give tables for individual capaci- 
ties of each of the materials, only those 
for 500-ton size are presented here for 
comparison. 

Study of the tables shows that where 
no precooling is necessary the most eco- 
no.nical storage temperature for either 
isobutylene or butadiene is about 32°F, 
where working pressure is 4 psig and 3 
psig, respectively. Type “45” contain- 
er, insulated and refrigerated, appears 


EXPANSION ONT contaeTe FOUNDATION 


Fig. 2—Insulated and refrigerated container, Type “45”, dou- 
ble-walled, with suspended boitom and dome roof 


to be the most economical for this tem- 
perature, with fabrication, according to 
A.P.I.-A.S.M.E. Code for Unfired Pres- 
sure Vessels, calling for welded con- 
struction with mild steel of A.S.T.M. 
specification A-10. (If pressures above 
15 psig are used, Code calls for welded 
flange or fire-box boiler-grade steel of 


A.S.T.M. specification A-70.) Mill scale 


should be removed. The report states 
that stainless steel is very satisfactory 


but the added cost is not considered justi- 


fiable. 
Table 4 shows detailed heat transmis- 


sion data compiled for use in Tables 2 


and 8. Insulation thickness was _ by 
computation discussed earlier; other 
items self-explanatory. 


Accessories 


Additional factors taken into consid- 
eration in the tables on storage costs 


are accessories, coatings, linings and fin- 


ishes. These differ with the chemical 





Fig. 3—Insulated, refrigerated horizontal 


container, designated as Type “110” 
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TABLE 2—Cost Comparisons for 500-Ton Storage Capacity (isobutylene) ~ 
1. Type of Container “9 “OR” “OW” “10” “10” “45” “SS” “100" °10GR” “100W" > "ii... tae 
2. Storage Temperature °F. 140 100 100 70 32 32 20 140 100 100 70 32 
3. Working Pressure Lbs./in.? Gage 108 50 50 24 4 4 0 108 50 50 24 4 
4. Vapor Pressure Lbs./in.2 Absolute 123 65 65 389 19 19 15 123 65 65 89 19 
5. Density of Liquid in Lbs./cu. ft. 34.3 35.9 35.9 $7.1 88.7 88.7 39.2 34.3 835.9 35.9 $7.1 88.7 
6. Approximate Tons Steel Per ton of 
Capacity .. 0.265 0.137 0.137 0.092 0.066 0.115 0.113 0.440 0.224 0.224 0.184 0.172 
7. Approximate Total Tons ‘of Steel 132.5 68.5 68.5 46.0 33.0 57.5 56.5 220.0 112.0 112.0 92.0 86.0 
8. Thickness of Insulation in Inches 2 4 12 12 ake he ee 2 4 
9. Required Refrigeration Capacity } 
PEW Wc oS tae 2.48 1.48 1.79 0.69 0.82 7.06 4.25 5.15 
10. Average Refrigeration Load Tons/ 24 
RIES SSAA SS, | te Sa a 0.03 0.59 0.23 0.35 ene 0.08 1.71 
1l. Initial Costs of: 
a. Containers, Accessories, Founda- 
NS eee Ae ee $45,600 $30,450 $30,450 $24,050 $23,000 $19,200 $18,600 $76,600 $44,500 $44,500 $37,600 $35,000 
b. Insulation .. Sy) 0 0 0 1,630 3,200 1,719 1,698 0 0 0 4,666 9.200 
c. Refrigeration Plant 0 1,820 0 1,300 1,460 770 870 0 3,600 0 2,610 2,970 
d. Water Cooling System 0 0 725 0 0 0 0 0 0 2,900 0 0 
12. Total Initial Cost of Storage Plant .$45,600 $32,270 $31,175 $26,980 $27,660 $21,689 $21,168 $76,600 $48,160 $47,400 $44,876 $47,170 
13. Total Initial Cost Per Ton of Ca- 
pacity “i rae te a $ 91 §$ 64 $ 62 $ 54 $ 55 $ 43 $ 42 $ 153 $ 96 $ 95 $ 89 $ 94 
14. Annual Operating Costs: 
a. Investment Charges sae 
(1) Containers, Accessories, 
Foundations $ 3,200 $ 2,140 $ 2,140 $ 1,690 $ 1,616 $ 1,349 $ 1,308 $ 5,380 $ 3,125 $ 3,125 $ 2,640 $ 2,460 ch 
(2) Insulation ; 0 0 0 201 395 115 113 0 0 0 576 1,135 Da 
(3) Refrigeration Plant .. 0 128 0 91 103 54 61 0 257 0 183 208 : 
(4) Water Cooling System 0 0 51 0 0 0 0 0 0 204 0 0 ps 
b. Taxes on Complete Plant 1,824 1,291 1,247 1,079 1,106 868 847 3,064 1,926 1,896 1,795 1,887 
c. Maintenance, Repair, Supplies 
Miscl. ... ‘ 2,280 1,614 1,559 1,349 1,383 1,084 1,058 8,830 2,408 2,370 2,244 2,358 shi 
d. Power, Light, Fuel 50 50 50 56 168 96 120 50 50 50 66 392 WI 
15. Total Annuai Operating Cost $ 7,354 $ 5,223 $ 5,047 $ 4,466 $ 4,771 $ 3,566 $ 3,507 $12,324 $ 7,766 $ 7,645 $ 7,504 $ 8,440 m«¢ 
16. Total Annual Operating Cost Per lov 
Ton of Capacity ..... $ 14.71 $10.45 $ 10.09 $ 8.98 $ 9.54 $ 7.13 $ 7.01 $ 24.65 $ 15.53 $ 15.29 $ 15.01 $ 16.88 | va 
17. Cost Ratios for 500-Ton lait — 
Containers 2.10 1.49 1.44 1.27 1.36 1.02 1.00 3.51 2.22 2.18 2.14 2.41 be 
tel 
i pr 
TABLE 3—Cost Comparisons for 500 Ton Storage Capacity (Butadiene) Ras 
1. Type of Container ~ “oa” “ow” “" “—— “45” “—s" “400"' “IGG” “100m -“118" “10” de 
2. Storage Temperature °F. 140 100 100 70 32 32 24 140 100 100 70 $2 Spi 
8. Working Pressure Lhs./in.? Gage 100 50 50 23 3 3 0 100 50 50 23 3 co 
4. Vapor Pressure Lbs./in.? Absolute 115 65 65 38 18 18 15 115 65 65 88 18 of 
5. Density in Lhbs./cu. ft. .. 36.1 37.6 37.6 38.7 40.1 40.1 40.4 86.1 37.6 37.6 38.7 40.1 
6. Approximate Tons Steel Per Ton 
of Capacity 0.245 0.1838 0.183 0.087 0.062 0.110 0.105 0.405 0.216 0.216 0.177 0.166 me 
7. Approximate Total Tons of Steel 122.5 66.5 66.5 43.5 31.0 55.0 52.5 202.5 108.0 108.0 88.5 83.0 lov 
8. Thickness of Insulation in Inches ( 0 0 2 4 12 12 0 0 0 2 4 va 
9. Required Refrigeration Capacity : 
Tons/24 Hr. 0 2.42 1.44 1.75 0.70 0.78 0 6.90 4.13 5.02 to 
10. Average Refrigeration Load Tons/24 us 
Hr. ; 0 0.03 0.58 0.23 0.31 0 0.08 1.67 
11. Initial Cests of: 
a. Containers, Accessories, Founda- 
tions ; ‘ $43,000 $29,400 $29,400 $22,700 $21,700 $18,100 $17,950 $72,300 $43,000 $43,000 $35,500 $33,000 
b. Insulation 0 0 0 1,590 3,126 1,680 1,680 0 0 0 4,554 8,980 
c. Re‘rigera‘ion Plant ? 0 1,800 0 1,260 1,440 780 840 0 8,600 0 2,560 2,910 St 
d. Water Cooling System 0 0 700 0 0 0 0 0 0 2,800 0 0 Ca 
a édijiiian a a ] 
12. Total Initial Cost of Storage Plant $43,000 $31,200 $30,100 $25,550 $26,266 $20,560 $20,470 $72,300 $46,600 $45,800 $42,614 $44,890 
13. Total Initial Cost Per Ton of Ca- 
pacity a van $ 86 $ 62 $ 60 $ 51 $ 53 $ 41 $ 41 $ 145 § 93 $ 92 $ 85 $ 90 
14. Annual Operating Costs: 
a. Investment Charges Isc 
(1) Containers, Accessories, 
Foundations. $ 3,020 $ 2,065 $ 2,065 $ 1,593 $ 1,523 $ 1,271 $ 1,260 $ 5,075 $ 3,020 $ 3,020 $ 2,493 $ 2.315 
(2) Insulation ; 0 0 0 196 386 112 112 0 0 0 562 1,108 
(3) Refrigeration Plant 0 126 0 89 101 55 59 0 253 0 180 204 
(4) Water Cooling System 0 0 49 0 0 0 0 0 0 196 0 0 
b. Taxes on Complete Plant 1,720 1,248 1,204 1,022 1,051 822 819 2,892 1,864 1,832 1,705 1,796 
c. Maintenance, Repair, Supplies, 
Misc. 2,150 1,560 1,505 1,278 1,313 1,028 1,024 3,615 2,330 2,290 2,131 2,245 
d. Power, Light, Fuel 50 50 50 56 152 96 112 50 50 50 66 7 
15. Total Annual Operating Cost $ 6,940 $ 5,049 $ 4,873 $ 4,234 $ 4,526 $ 3,384 $ 3,386 $11,632 $ 7,517 $ 7,388 $ 7,137 $ 7,985 
16. Total Annual - erie Cost Per 
Ton of Capacity ’ $ 18.88 $10.10 $ 9.75 $ 8.47 $ 9.05 $ 6.77 $ 6.77 $ 23.26 $ 15.038 $ 14.78 $ 14.27 $ 15.97 
17. Cost Ratios for 500 Ton Capacity 
Containers 2.05 1.49 1.44 1.25 1.34 1.00 1.00 3.44 2.22 2.19 2.11 2.36 
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Isobutylene and Butadiene Storage Requirements 








follows: 
Type 
Type * 
Type 
Type 
Type “45”: 


Type “100”: Uninsulated, 


tainer. 
tainer. 


container. 





Description of Types of Storage Containers 


Types of containers for pressure storage of butadiene and isobutylene 
for which cost data are given in accompanying Tables 2, 3 and 4 are as 


“O”: Uninsulated and unrefrigerated spherical vessel. 

‘OR”: Uninsulated and refrigerated spherical vessel. 

“OW”: Uninsulated and water cooled spherical vessel. 

“10”: Insulated and refrigerated spherical vessel. 

Insulated and refrigerated double-walled cylindrical con- 


tainer with a suspended bottom and dome roof. 
unrefrigerated 
Type “100 R”: Uninsulated but refrigerated horizontal cylindrical con- 


Type “100 W”: Uninsulated and water cooled horizontal cylindrical 


Type “110”: Insulated and refrigerated horizontal cylindrical container. 


horizontal cylindrical con- 








characteristics of the two materials. 


Data from the reports on these points 


are given below: 
FOR ISOBUTYLENE: Accessories 


should be of forged or cast steel or 
wrought or cast iron. Stainless steel, 
monel, mild steel, Tobin bronze or yel- 
low brass may be used for miscellaneous 
valves and fittings. A protective coat- 
ing for the interior of the container may 
be used to minimize corrosion from wa- 
ter vapor and other impurities. Several 
protective coatings appear to be satis- 
factory and are now being tested. It is 
desirable to keep the liquid and vapor 
space temperatures down by using light 
colored reflecting paints on the exterior 
of the container, preferably aluminum. 


FOR BUTADIENE: Stainless steel, 
monel, mild steel, Tobin bronze or yel- 
low brass may be used for miscellaneous 
valves and fittings. A protective coating 
for the interior of the container may be 
used to minimize corrosion from water 


vapor and other impurities and it is de- 
sirable to use aluminum as an external 
coating to keep temperatures down in 
liquid and vapor spaces. Sixteen com- 
mercially-produced interior protective 


coatings have been investigated. These 
included: Phenol-flrmaldehyde, urea- 


formaldehyde, vinylite, vinyl acetylene 
and modified alkyd resins. Of these, 
two have been found saatisfactory thus 
far, the report recommending two anony- 
mous formulas of phenol-formaldehyde 
type. Coating investigations, as well 
as study of gasket materials, is continu- 
ing. 


Storage and Shipping Requirements 


Unlike butadiene, isobutylene is not 
subject to extensive polymerization in 
storage. Neither of the materials cor- 
rode mild steel. In one test an 80-lb. 
container was stored for 8 months at 
approximately 79°F. There was no in- 
hibitor and air was not replaced in the 
cylinder prior to filling. Analysis showed 
1% of polymer had formed in the ma- 


terial which originally was 98% isobu- 


tylene, 1% propane and 1% heavier 
residue. 
Interstate shipments of isobutylene 


are regulated by I.C.C. Permissible tank 
cars are designated as Type 104-A and 
105. Propane cylinders, ICC-4B-240, of 
100 Ibs. capacity, may be used for small 
shipments. The same precautions for 
open flames, etc., required for propane 
and the butanes are to be observed with 
isobutylene. 

Butadiene, whose vapor pressure at 
elevated temperatures is less than that 
of isobutylene, may be shipped in Type 
104-A and 104-AW tank cars, or pro- 
pane cylinders with the same precautions 
as for isobutylene. One additional pre- 
caution, that of replacing air in the cars 
or cylinders with dry natural gas, pro- 
pane or nitrogen, should be observed 
to minimize polymerization. 

Pure butadiene polymerizes slowly in 
the presence of sunlight or artificial 
illumination. Air and water vapors 
catalyze polymerization. Of the metals, 
lead and tin have the greatest polymeric 
effect; mild steel, Tobin bronze, yellow 
brass, monel, stainless steel and inconel 
the least, with all the others intermediate, 
including nickel, cast iron, magnesium, 
zinc, aluminum and copper. 

Inhibitors used in storing or shipping 
butadiene are given as tert, butyl 
catechol, hydroquinone, trecresol, phenyl- 
B-naphthylamine, diarylamines and 1,8 
diaminonaphthalene. Modifying agents 
given are carbon tetrachloride, hexachlo- 
rethane, terchlorpropionitrile, sodium cya- 
nide, mercaptans, xanthogendisulfide, 
thiuram disulfides and sulfinic acids. No 
known inhibitor is effective to prevent or 
suppress dimerization, and oxidizing cata- 
lysts or type of surface do not affect di- 
merization rate. 

Copies of the two reports may be 
secured on request to Pittsburgh-Des 
Moines Steel Co., or to the Chemical 
Storage Fellowship, Mellon Institute of 
Industrial Research, both of Pittsburgh. 


TABLE 4—Heat Transmission and Insulation Data 
(Storage Cost Comparisons in Tables 2 and 3 are Based on these Data) 


Storage Tank Storage Average 

Capacity Type Temp. Diff. 

Tons Number *F. °F. ® 
500 — 140 
“On” 100 

“——" 70 0.5 

“a 32 21.3 

“45” $2 21.3 

butylene “45” 20 32.5 
100” 140 

“100R” 100 : 

“730” 70 0.5 

et ag $2 21.3 
500 “<Q” 140 
“OR” 100 

“10” 70 0.5 

"5" 32 21.3 

“45” 32 21.3 

tadiens “45” 24 28.5 
“100” 140 
“100R” 100 

me 70 0.5 

“i 32 21.3 


Thick- 


Approx. Average 
nessof BTU/Sq. Ft. Surface Cooling 
Insulation Per °F. Area Load 
Inches Per Hr. Sq. Ft. BTU/Hr. 
6.00 5080 
6.00 4960 
2 0.14 4890 342 
4 0.07 4800 7130 
12 0.023 5730 2800 
12 0.023 5660 4220 
6.00 14700 
6.00 14110 
2 0.14 14000 980 
4 0.07 13800 20500 
6.00 4960 
6.00 4840 
2 0.14 4770 334 
4 0.07 4690 7000 
12 0.023 5600 2780 
12 0.23 5600 3720 
6.00 14350 
6.00 13790 
2 0.14 13660 955 
4 0.07 13470 20050 


Average Max. Max. Approx. 
Refr. Cooling Refr. Cu. Ft. 
Load Load Load Insulation 


Tons/24 Hr. BTU/Hr. Tons/24 Hr, Required 


29760 2.48 
0.03 17800 1.48 815 
0.59 21500 1.79 1600 
0.23 8430 0.69 5730 
0.35 9900 0.82 5660 
84660 7.06 a 
0.08 50950 4.25 2333 
1.71 61850 5.15 4600 
29040 2.42 
0.03 17380 1.44 795 
0.58 21050 1.75 1563 
0.23 8350 0.70 5600 
0.31 9390 0.78 5600 
82740 6.90 
0.08 49600 4.13 2277 
1.67 60300 5.02 4490 


*Based on difference between average daily temperature in Pittsburgh district and storage temperature. 
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Birdseye view of three units in Sun Oil Co.’s new $7,000,000 lubricating oil plant at Marcus Hook. -Duo-Sol extraction unit 
is shown in foreground. Vacuum fractionating tower of Filtrol fractionation and rerun unit is in left background next to 


circular furnaces, with MEK-benzol dewaxing unit at the right. 
foreground is standard practice for this company. 


is easier to support 


NOTE—The hairpin expansion bend shown in lower left 
It takes half the amount of pipe of the loop bend, takes less room and 


Modern $7,000,000 Lube Plant Combines 


Filtering with Vacuum Distillation” 


K Yiwwe Sun Oil Co. has just completed 
and placed in operation a new $7,- 
000,000 plant for producing high vis- 
cosity index oils of special qualities by 
a combination of several refining se- 
quences operated continuously. 

A distinctive feature of this unit is 
the combination of the filtering action 
with a distillation of the lower viscosity 
lubricants in a vacuum tower. By means 
of this operation the filter clay remains 
in the bottom fraction of the vacuum 
tower and retains high molecular weight 
color bodies and decomposition products 
which would otherwise appear to some 
extent with the distillates. 

The plant as a whole includes stock 
preparation by vacuum distillation of 
long residuum to reject undesired low 
boiling oils; solvent extraction of the 
vacuum reduced crude for control of 
paraffinicity; dewaxing of the paraffinic 
fraction; combination refining and filter- 
ing with Super-Filtrol and simultaneous 
vacuum distillation for the control of 
viscosity and flash point of the finished 
Bright Stock and Neutrals; and finally 
continuous blending of several compon- 
ents for finished lubricating oil specifica- 
tions running directly to packages or 
other shipping facilities. 

The unit is designed for extreme flex- 
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ibility in type of stock charged, and 
range of viscosity, viscosity index, flash, 
fire, pour-point and other pertinent quali- 
ties. In changing from one stock to 
another or from one grade of product 
to another grade on the same stock, con- 
tinuity of operation is obtained by means 
of large capacity surge tanks between 
units. That is, the dewaxing plant may 
be processing an oil at the end of a run 
for several days before it is necessary to 
accept a different stock being produced 
by the solvent extraction unit. 


Vacuum Distillation 


The various processing units are all 
operated in conjunction under the same 
supervision, and a control laboratory for 
simple routine tests is located with the 
plant. 


The new unit 1s designed to process 
up to 14,600 b/d of charge to the vacu- 
um distillation unit, crude supply be- 
ing drawn chiefly from Mid-Continent 
and Gulf Coast sources. For the pres- 
ent this plant will be devoted exclusive- 
ly to products essential to the conduct 


* The accompanying article was prepared 
from information supplied by Dr. Paul D. 
Barton, Asst. Chief Engineer of the Sun Oil 


Co., Philadelphia. 


of the war, such as aviation grade and 
heavy duty lubricating oils. 

Charge stock for the vacuum distil- 
lation unit (Fig. 1) consists of tower 
bottoms from crude units in operation at 
other plants of Sun’s refinery at Marcus 
Hook. The bottoms from those sources 
come from exchangers at a temperature 
of about 250°F. and because of fluctua- 
tion in rate due to bottom tower level 
control operation, it is necessary to pro- 
vide a surge tank ahead of the vacuum 
unit charge pump. 

The charging stream is divided into 
two portions, one being conducted 
through the tubes of the vapor exchanger 
located on top of the vacuum tower, the 
other passing through the tubes of the 
bottoms heat exchangers. The tempera- 
ture of the charge is raised from an ex- 
changer outlet of about 460°F. to a fur- 
nace outlet of 715°F., at which tempera- 
ture it enters the vacuum flash tower. 

The vacuum tower is operated for the 
retention of desired lubricating oil frac- 
tions and the elimination of gas-oil (and 
light lubricants when operating for the 
production of aircraft oils), the flash point 
of the bottoms being controlled by the 
introduction of a small quantity of strip- 
ping steam. 

The bottoms pass through the shells 
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PETRECO 


DESALTING RESULTED 
IN OUTSTANDING 
* 86.6% Efficient Salt Removal (45 ptb to 6) OPERATING IMPROVEMENTS 


* 900% Increase In On-Stream Time 
(3 days to 30) 
* Plugging due to salt eliminated 
* Corrosion from evolved HCL reduced 


* Quality of finished product improved 
(asphalt solubility) 























The. experience of this Arkansas refiner is 
just one of many examples of improved re- 
finery operations brought about by Petreco 
Desalting. In refineries all over America 
Petreco Desalting is repeatedly eliminating 
d salt plugging, preventing scaling, reducing 
. corrosion, improving products and increasing 
T on-stream time. These are times when inefh- 
s ciency cannot be tolerated...if your charging 
crude is salt-bearing in amy degree, discuss the 
. situation with a Petreco engineer. He can tell 
2 you the results Petreco is getting on similar 
n salt contents. 














PETROLEUM RECTIFYING COMPANY 


| 
| 
DEHYDRATING 5121 So. Wayside Drive, Houston 1, Texas | 
| 






DESALTING 





648 Edison Building, Toledo 4, Ohio 
530 West Sixth Street, Los Angeles 1 4, Calif 


Representatives in principal production and 
refining centers 





Close-up view of fractionating tower 

and furnaces (at right) of Filtrol frac- 

tionating and rerun unit. Pump house 
for this unit is in foreground 


of the heat exchangers and coolers and 
are conducted to the Duo-Sol unit charge 
tanks. 

The overhead vapors pass in series 
through the vapor exchanger and water- 
cooled vacuum condenser. Condensed 
gas-oil is withdrawn in two streams, one 
from the vapor exchanger, which also 
supplies reflux, the other from the vacu- 


Modern Lube Plant 





These streams are later 
composited in a surge tank. 

When operating for the production of 
aircraft ‘oils, the overhead distillate is 
too heavy to be classed as fresh gas-oil, 
being considered suitable only for heavy 
oil cracking plant charge. It should be 
pointed out that a side stream can be 
taken from this tower, making available 
a fresh gas-oil product overhead. When 
operating for the production of motor 
oils, the overhead product will meet 
fresh gas-oil specifications. 


um condenser. 


Extraction and Dewaxing 


Reduced crude derived from the 
vacuum distillation operation is accumu- 
lated and stored hot (200-225°F.) in con- 
siderable quantity, two 24,000 bbl. tanks 
being provided for this purpose. It is 
important that a constant charge quality 
be maintained to get the best results 
from the Duo-Sol extraction unit. 

Object of the Duo-Sol treatment is to 
take advantage of the selective solubility 
of two non-miscible solvents, thereby 
concentrating the paraffinic hydrocarbons 
in one layer (called the Raffinate layer) 
and the naphthenic hydrocarbons in the 
other (called the Extract layer). The 
paraffinic solvent is propane; the naph- 
thenic solvent is called “Selecto” and is 
composed of varying proportions of phe- 
nol and cresol, depending somewhat upon 
the type of oil being treated and the 
final result desired. 

The relatively large difference in 
gravity (Selecto 1.05 sp. gr., propane 
.509) between the two solvents facilitates 
the operation, which is carried out in a 
series of extractors in which intimate 
mixing is followed by a low velocity sep- 
aration. 

Recovery of the two solvents is ac- 
complished in a recovery system which 


consists of two complete sets of distil! 
lation and stripping towers. 

The Extract, containing a concentra 
tion of naphthenic oils and asphaltic m 
terials present in the charge, is cor 
tinuously cut back with a gas-oil or 
similar low viscosity product to obtai 
a bunker-C fuel oil specification. Th 
Raffinate, containing a concentration < 
paraffinic oils and most of the waxe 
present in the charge, is ready for fu 
ther processing in the dewaxing unit. 

The MEK-Benzol dewaxing proces 
utilizes the composite properties of mix 
tures of benzol and toluol with a ketone- 
Methyl-Ethyl-Ketone (MEK). 

The waxy Duo-Sol Raffinate is mixed 
in predetermined proportions (approxi 
mately 3 to 1, solvent to oil) with a sol- 
vent of the optimum composition (with 
respect to MEK, benzol and toluol), th 
mixture being cooled in steps to the de- 
sired temperature (approximately minus 
20°F). 

Filtering and Refining 


The chilled solution containing th: 
crystallized wax is fed continuously 1 
the rotary drum filters, the wax-free oil 
remaining in solution in the filtrate which 
flows by differential pressure to th 
vacuum receivers. This filtrate is then 
pumped through exchangers to the re- 
covery system where the solvents are 
distilled off and condensed, the filtered 
oil being finally stripped free of solvent, 
cooled, and stored ready for further 
treatment in the rerun and Filtrol frac- 
tionation unit. 

The wax contains considerable _sol- 
vent and is processed in a separate ré 
covery system where the solvent is dis 
tilled off, the traces being stripped out 
of the wax with steam. 

The unit for refining the dewaxed oil 
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Tiz. 1—Vacuum Distillation Unit 
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Durability, low cost and high efficiency over long 
periods of use — these recommend DRIOCEL, the 
new bauxite desiccant, to designers, builders and 
operators of repressuring installations requiring 
drying of the gas before reinjection. 


DRIOCEL — the product of controlled, scientific 
manufacturing processes—is a hard, granular 
material that stands up in continued use. 


It is low in initial cost and can be regenerated 
by heat several hundred times in your drying tower 











and in the last cycle still do a real job in preventing 
bothersome hydrate formations. 


The experience of the pioneer manufacturer 
of activated bauxite adsorbents stands behind 
DRIOCEL. Our Technical Service is at your com- 
mand in figuring applications of DRIOCEL in your 
own plans. 


n 
Write us for full data on DRIOCEL and for a 
sample of this unique desiccant that is finding new 
uses every day. 


POROCEL corporation - BAUXITE ADSORBENTS AND CATALYSTS 
260 SOUTH BROAD STREET, PHILADELPHIA 1, PA. 
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Plant Combines Filtering 






with Vacuum Distillation 
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Solvent recovery tower exchangers and condensers of the MEK-dewaxing unit of Sun Oil Co.’s new lubricating oil plant. 
The furnaces are in the immediate background, with the filter building in the left background 


(Fig. 2) is designed to combine a con- 
tact filtration process with a vacuum 


tower rerun distillation. When produc- 
ing aircraft oils the function of the 
vacuum tower is to remove traces of light 
oils and decomposition products which 
would affect the stability and flash point 
of the finished oil. When running mo- 
tor oils, it has the added function of pro- 
ducing side stream distillates of SAE 10, 
20 and 30 specifications, and filtered 
Bright Stock bottoms. 

The dewaxed Duo-Sol Raffinate is 
treated as follows: The charge is heated 
to about 265°F. and a portion, about 
15%, is mixed continuously with a 
weighed amount (say 10 Ibs./bbl.) of Fil- 
trol clay in a slurry mix tank, this slurry 
being added to the main charge stream 
at the inlet of the furnace coils. The 
charge containing Filtrol clay is raised 
to the proper temperature in the furnace 
before entering the vacuum flash tower. 


Bottoms from the tower containing the 


This building is the MEK-Dewaxing unit 
combination pump-house and _ filter 
building, with 4-compartment flue gas 
and filter feed tanks and flue gas 
holder at its right. To the extreme right 
are the ammonia condensers and chiller 
compressor building 
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fine clay in suspension, are picked up by 
the filter charge pump from the filter 
surge tank and fed continuously to a 
rotary drum pre-coat filter at a tem- 
perature of 300 to 400°F. The hot clay- 
free filtrate flows by differential pressure 
to the vacuum filtrate receiver from 
where it is pumped through the product 
cooler to storage. 


The side streams require no further 
treatment except cooling before running 
Reflux is returned by gravity 
condensed _gas-oil 
cooling, is 


to storage. 
and _ the 
product, 


overhead 


without further 


























pumped to storage. 

The plant includes equipment for fresh 
clay unloading, storage and handling; 
for the disposal of spent clay; and for 
the periodic pre-coating operation re- 
quired to keep the filter operating effi- 
ciently. 


The finished oils are accumulated in 
a relatively small number of storage 
tanks. Finished specification lubricants 
are then made up continuously from the 
basic refined oils and other components 
as may be desired by means of mechani- 
cal blending units. 





NEW TEXACO 100-OCTANE PLANT 


N EXPANSION PROGRAM at the Los Angeles Works 

Refinery of The Texas Co. at Wilmington, Calif., has 
increased that company’s facilities for producing 100-octane 
aviation gasoline by more than 400%, 

Prior to Pearl Harbor, this refinery was operating at a 
charge rate of 30,000 b/d, producing 2000 bbls. of 100-octane 
gasoline, various grades of civilian gasolines, kerosines, stove 
oil, and Diesel oils, as well as U. S. Navy Special Grade fuel 
oil and several grades of civilian fuel oils. 

As a result of approximately $21,000,000 worth of new 
equipment which has been added since then, the refinery can 
now process 42,500 b/d of crude oil, producing, among other 
products, more than 10,500 bbls. of 100-octane fuel, 2000 
bbls. of lower-octane aviation gasoline, and 2000 bbls. of 
additional military gasolines other than aviation grades. 

To accomplish this increase, it was necessary to provide: 

1—Additional crude stilling capacity. 


SUPERFRACTIONATOR 





Six towers, the tallest 163 ft. high and containing 70 trays, make 
up this superfractionator which handles 15,000 b/d of depro- 
panized natural gasoline, straight run naphtha, vapor recovery 
compressor gasoline, and any pentanes and lighter fractions 
from the alkylation operations. The first column debutanizes 
the charge, fractionating off an iso-butane—n-butane fraction. 
Second column depentanizes the debutanized stock, the pen- 
tane fraction being split into iso-pentane and n-pentane in the 
third column. Fourth, fifth and sixth columns produce as over- 
head products, respectively, a hexanes—iso-heptane cut, a 
n-heptane cut, and an iso-octane cut. Bottoms from the sixth 
tower are n-octane and heavier. The unusual “hexanes—iso- 
heptane” cut is desirable because of the large amount of 
natural aromatics present in the crude being run, justifying 
a separate separation in that range. 
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2—Additional fractionating capacity for straight run naphthas 
and natural gasolines. 

3—A new fluid catalytic cracking unit for the production 
of additional olefins and iso-butane, to be utilized in the manu- 
facture of alkylate, and for the production of iso-pentane and 
base naphtha fractions. 

4—A new plant for the production of alkylate, including 
a new feed preparation unit for the improvement of alkylate 
plant charge stock. 

5—Additional steam generating facilities, new water well 
and cooling towers, and new tankage and lines. 

Principal objective of these new operating facilities has 
been to increase The Texas Co.’s facilities for meeting mili- 
tary demands for petroleum products required in the suc- 
cessful prosecution of the war. The main units installed, the 
last of which was completed Aug, 3lst, are pictured and de- 
scribed below. 








This crude distillation and naphtha rerun unit has a capacity 
of 12,500 b/d of 36-42° API gravity crude oil. The unit consists 
of a pipe still furnace (left side of photo), an 11 by 120 it. 
fractionating tower and two 4 by 11% ft. stripping towers (center 
of photo), and other necessary auxiliary equipment. In the 
background at the right are several old crude sstills. The 
straight run naphtha from these units can’t be cut within a 
narrow enough range for present operations, so the new crude 
still has been designed to permit refractionation of 7500 b/d 
of 375°F. straight run naphtha from the old units. This operating 
procedure has eliminated the necessity of a separate rerun 
unit for such purposes. 
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ALKYLATION UNIT 


New sulfuric acid type alkylation facilities 
include the necessary fractionating towers, 
four acid contactors, neutralizing equipment, 
and rerun stills to permit the combination of 
olefinic butylenes and pentylenes with iso- 
butane to produce alkylate. Fractionating 
towers in the unit include an 8 by 128 ft. prod- 
uct debutanizer, a 10 by 162% ft. deiso- 
butanizer, a 6 by 87 ft. depropanizer, and a 
? by 63 ft. final fractionator. Also included 
is a new Feed Preparation Unit, used to im- 
Prove the quality of both thermal and cata- 
lytic olefins prior to their use in the alkyla- 
tion unit. A caustic wash is given the ther- 
mal butylenes for mercaptan removal, and 
® weak acid treatment is given the thermal 
Pentylenes for removal of diolefins, a rerun 
operation removing any polymers formed in 
the weak acid treating operations. Catalytic 
butylenes are given no treatment of any kind, 
but the catalytic pentylenes are caustic 
Washed for mercaptan removal, followed by 
& weak acid treatment for diolefin removal 
and a rerun for polymer removal. 


Below is a general view of the new fluid 
catalytic cracking unit, including the reactor, 
regenerator, precipitator, bubble tower, and 
fractionating equipment (see close-up view at 
left). Cracking takes place in the dark- 
colored reactor in the center of the main unit 
at temperatures between 950 and 1050°F., de- 
pendent upon final products desired. Cata- 
lyst is regenerated in the larger vessel to the 
right of and above the reactor: the two 
smaller vessels in the foreground are for 
catalyst storage. Aiter the reaction between 
catalyst and oil charge, the vapors are cooled 
and go to the fractionating side of this unit. 
There the catalytic distillate is depro- 
panized and split into butylenes, pentylenes, 
C,—185°F, fractions boiling between 185 and 
210°F., 210 and 300°F., and 300 and 400°F., 
as well as light and heavy cycle gas oils. 
These products are delivered to storage for 
further processing at the alkylation units, 
treating plants, and other operating depart- 
ments. 
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PROCESSING WEST TEXAS SOUR CRUDES' 


Corrosion Experience in Topping Unit and Thermal Cracking 


Unit Over Several Years Operation Is Presented by Refiner 


Part 1 


Several years’ experience in processing so-called sour crudes has been 
compiled by Shell Oil Co. Inc., and presented for the benefit of other refiners 
who may be called upon to handle these types of crudes. The data was ob- 
tained from the operation of a 35,000 b/d topping unit processing a 100% 
West Texas crude mixture and of a 15,000-b/d thermal cracking unit running 
on a blend of reduced crudes in which 30 to 50% was West Texas stocks. 

The summary of this refinery’s experience with the high-sulfur crudes was 
written by L. R. Gray, chief technologist, in a booklet entitled “Processing of 
West Texas Crudes at the Shell Wood River Refinery”. The report is divided 
into four parts: (1) Corrosion Experience-Topping Units, (2) Corrosion Expe- 
rience-Cracking Units, (3) Desalting Crude Oils, (4) Maintenance and Safety 


Practice. 


The article below is a detailed review of the first two sections of the 
report. An article in a following issue will review the other portions of the 


report. 


Corrosion in Topping Units 


HE topping unit, of 35,000 b/d ca- 

pacity, operates on a blend of West 
Texas crudes with about 1.5% sulfur 
content and having, after desalting, ap- 
proximately 11 Ibs. of salt per thousand 
bbls. The unit is composed of three 
columns which successively take over- 
head hexanes and lighter, light SR gaso- 
line and SR naphtha; its on-stream time 
averages 94.5% with a six-months op- 
erating cycle, allowing approximately one 
week for inspection between runs. The 
unit is equipped with seven direct-fired 
heaters, manifolded to permit inspection 
and maintenance every 100 to 180 days, 
as required, without interrupting opera- 
tions. 

The light SR gasoline and naphtha are 
scrubbed with caustic soda at the unit 
to rei ove hydrogen sulfide, while am- 
monia is injected into vapor lines from 
the 3 fractionator columns to reduce 
corrosion to the condenser shells and 
tubes. Caustic soda injection averages 
about .2 lb. per bbl., while ammonia, in 
sufficient quantity to maintain accumu- 
lator water at 8.4 pH, runs around .04 lb. 
per bbl. 


Corrosion in Columns 


No. 1 column, taking hexanes and 
lighter overhead, operates at top tem- 
perature of 200°F. and bottom at 450°F. 
Construction is all-steel with steel trays 
and cast iron caps; corrosion allowance 
is 3/16 in. No significant corrosion has 
been experienced in over two years op- 
eration. 

No, 2 column is of identical construc- 
tion but has a corrosion allowance of 
% in. Operating at 320°F top and 
550°F bottom and taking light SR gas- 
oline (180-290°F) overhead, no signifi- 
cant corrosion has been noted over a 4 
year period. 


No. 3 column operates at 345°F top 


R-770 


and 650°F bottom, producing 440 E.P. 
SR naphtha overhead and 680 E.P. gas 
oil in a sidecut. Originally this tower 
was all-steel with % in. corrosion allow- 
ance, containing stainless type 405 al- 
loy trays and caps below the feed tray 
and steel trays with pressed steel caps 
above this point. Corrosion occurring 
below the feed tray showed its maximum 
rate of 6/64 in. per year near the re- 
boiler return. This was eliminated by 
installing a 5/64-in. liner of 12% chrome 
steel to cover the bottom head and shell 
up to the first tray above the feed tray. 
Some localized corrosion observed on 
the top tray adjacent to the reflux return 
sump was eliminated by a monel liner 
over the attacked area. 


In a similar unit, but operating alter- 
nately on sour and sweet crudes, corro- 
sion was experienced in No. 3 column. 
A brick lining has been used for the 
last five years with satisfactory results. 


Reboiler Tube Corrosion 


Tube corrosion in No. 1 column re- 
boiler, a standard end-fired Foster 
Wheeler heater with radiant tubes on 
both sidewalls, has been irregular. Tubes 
are steel—5-in. I.P.S. with .375-in. wall 
and 6-in. with .432-in. wall—and coil 
outlet temperature is 500°F. Maximum 
corrosion has been observed to occur 
on the flame side in the radiant bank 
at an average rate of 36/64 in, per year. 
In some cases ruptures have occurred 
on one side while the opposite side of 
the tube is relatively free of attack. 


The heaters of No. 2 column reboiler 
are strictly convection type, with tubes 


* This article is a review of a report en- 
titled, “Processing of West Texas Sour Crudes 
at the Shell Wood River Refinery”, written by 
L. R. Gray, chief technologist of Shell Oil Co., 
Inc., and available through the company in 
booklet form. 


arranged in 11-12 horizontal rows of 900- 
lb. steel pipe above the firebox. The 
maximum corrosion occurs in the bot: 
tom or radiant row, the average rate 
being 70/64 in. per year in this row; 
tube life is 6 months. Corrosion rates 
in the second and third rows from the 
bottom are 31/64 in. and 19/64 in., re- 
spectively. Life of second row is about 
one year with all rows above it exceed- 
ing two years. 


No. 3 column feed plate reboiler is 
similar to No. 2, above. Again maximum 
corrosion is in the bottom row, at an av- 
erage rate of 48/64 in. per year; cor- 
rosion rates for second and third rows 
are 33/64 in. and 28/64 in. per year, re- 
spectively. This column also has a bot- 
tom reboiler of similar constructioa. 
While corrosion is highest in the bottom 
or radiant row of this heater, it varies 
from 6/64 in. to 36/64 in. per year for 
reasons unknown. This also is true in the 
second and third rows, the rates ranging, 
respectively, 9/64 to 36/64 and 6/64 to 
24/64 in. per year. In this heater, 
however, three 7% chrome alloy tubes 
were installed in the radiant section 3 
years ago with no appreciable corrosion 
noted since. 


Heat Exchanger Corrosion 


The balance of the equipment, mostly 
heat exchangers, have varying rates as 
shown in Table 1. 


Corrosion In Cracking Units 


The data on corrosion experience 
with cracking units have come from 
the operation of a 15,000 b/d two-coil 
selective cracking and continuous re- 
siduum coking unit. The unit, which 
consists of two parallel cracking  sec- 
tions and a two-furnace coking section, 
operates on a blend of reduced crudes 
of about 20 to 22 A.P.I. gravity, con- 
taining 30 to 50% of West Texas stocks. 
The operating cycle is 60 to 70 days with 
about 3 to 5 days in downtime for in- 
spection and maintenance between runs 
—onstream time averages about 91%. 


Temperature has been found to exert 
an appreciable influence on corrosion 
rates. In the range 700-800°F corro- 
sion is particularly severe, reaching a 
maximum where temperature is about 
750°F. Above and below this range, 
however, corrosion rate decreases. Un- 
less otherwise indicated, all data were 
determined when operating with lime 
injection; no ammonia is used with this 
unit. 


Lime is injected into the charge to 
reduce equipment corrosion, the rate 
being .4 to .5 lbs. per bbl. of topped 
crude. In this connection, it has been 
determined that lime injection is of uv 
avail where it does not actually contact 
the metal. 


Injection procedure consists of mixing 
hydrated lime with topped crude in two 
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erable extent. Corrosion data are tab- 
ulated in Table 2. 

Since obtaining the data shown in 
Table 2, the steel heavy oil-hot oil pump 
block on the east cracking section has 
been replaced with 5% chrome alloy 
block while the west section block was 
lined with 25% chrome, 12% nickel al- 


Table 1—Heat Exchange Equipment 


Life Expectancy Tube 
Bundle 


Shell construction Tube Bundle (Admir- 


alty®) 


Shell Corrosion 
Rate, in./year 
No. 1 Column Condenser 
Two steel shells in paral- %-in. No. 14 B.W.G. 
lel. None 
(Data not final. In service but 2 years.) 
No. 2 Column Condenser 


1-1% years 


Three shells in series loy. Pump construction is discussed 
Top (hot) shell monel more fully in another section of this ar- 
lined ; %-in. No. 14 B.W.G. None 1%-2+ years ticle 
Center shell—steel 4/64 ‘ i i 
trend pe ice j 1/64 Corrosion rates for the coking furnace 
No. 8 Column, Vapor-to-Crude Exchanger and lines are relatively mild, as indicated 
Four shells, 2 banks of } in Table 3. In general the tube replace- 
2 in series la in No. 14 BWC (1/64-6/64) 5-23 months ments have been necessitated by swells, 
Bottom exchangers , oe re <(1/64-6/64) avg. is 11 mos.°° cracks and external oxidation rather than 
Top exchangers J by corrosion. 
No. 3 Tops Coolers : ’ 
Steel shells %-in. No. 14 B.W.G.} None 25 mos. avg. Corrosion In Vessels 


Residue-to-Crude Exchanger The cracking section main fraction- 


Four steel shells in series. ators are steel, and high corrosion rates 


Hottest %-in. No. 14 B.W.G.+ Slight 12-13 months (650°F.) were expericnced during the initial pe- 
H. intermediate %-in. No. 14 B.W.G.j Slight 213 months} riod of operation as follows: 
C. intermediate %4-in. No. 14 B.W.G.} Sli¢eht >4 years ; 
Coolest %-in. No. 14 B.W.G. Slight >4 years Approx. Rate, 
Process Piping Location Temp. In./yr. 
. FoQror 9 
All piping is steel. Maximum corrosion rate is 12/64-in. per year. At Bottom Baffle 735 F 21/64 
Tray 5 (L.O, Drawoff) 600°F 5/16 
Tray 11 500°F .7/64 
*Admiralty containing As, Sb or P to reduce dezincification. A ganister liner was installed but 


*°If replaced by stecl tubes, life estimated to be 3 months. 
Steel tubes. 


> 


t“Croloy 7 


proved unsatisfactory. Subsequently the 
ganister was replaced with a 12% Type 
410 chrome liner which extends up- 
ward to the bottom of the llth tray 
(trays are numbered from bottom up). 


Recently replaced with Admiralty. 


installed 13 months ago. Steel lasted 4 years in this location. 


2400-gal. tanks, agitating with a propel- 
ler mixer located in the bottom of the 
tanks to form a slurry containing .5 lbs. 
of lime per gallon of oil. The slurry is 
injected into the topped crude stream 
on the downstream side of the centrifu- 
gal unit charge pump. Steel reciprocat- 
ing pumps and displacement meters are 
used for handling and measuring the 
slurry. 


Light Oil Furnaces and Lines 


The furnaces are of Alcorn design, 
with radiant heating and soaking sec- 
tions, and a central downflow convection 
section. During initial operation, severe 
corrosion was experienced in the steel 
convection tubes of this furnace, which 
charges a 660 E.P. gas oil. Corrosion 
rates were 20/64 in. per year in the top 
(outlet) tubes and 11/64 in. per year in 
the bottom (inlet) tubes. Oil temperatures 


in the convection section are 600°F in- 
let and 800°F outlet. 

The steel tubes in the convection sec- 
tion were replaced with alloy steel—5% 
chrome, .5% inolybdenum—whereupon 
operation became very satisfactory and 
corrosion rate dropped to 1/64 in, per 
year. Tubes in the radiant sections of 
the furnace were originally 5% chrome, 
5% molybdenum. Corrosion has been 
less than 1/64 in. per year in the roof 
section, for example, where operating 
temperature ranges from 900 to 935°F. 

No serious corrosion has been observed 
in the steel light oil-hot oil pump suction 
and discharge lines. 


Heavy Oil Furnaces and Lines 


Heavy oil furnaces are of the “Equi- 
flux Tyne ‘A’ ” design. Tube and line 
corrosion is severe in this section of the 
plant and alloy steel is used to a consid- 


The light oil accumulators which op- 
erate at about 600°F were originally 
steel. Corrosion was encountered at a 
rate of 4/64 to 6/64 in. per year, the 
maximum rate being observed in the 
center of the vessel. A brick liner was 
installed, but this proved unsatisfactory 
and was replaced with a Type 410 
chrome liner. 

The flash chambers on the cracking 
section are steel, originally metallized 
with .015-.02 in. of aluminum. The met- 
allized coating was unsatisfactory and a 
12% Type 410 chrome liner was installed. 
The corrosion rate prior to the instal- 
lation of the liner is not definitely known 
for the liner was installed as soon as 
corrosion was detected. This was re- 
quired since the vessel was operating 
at its maximu.n pressure rating. Op- 
erating temperatures are 840°F bottom 
and 800°F top. 

The reaction chambers are steel with 


TABLE 2—Corrosion Rates—Heavy Oil Furnaces, Pump and Lines 





Ratio— 
Corrosion Rate { Corr. without lime ) 
(64th inches, year) | Corr. with lime } 
Dubbs No. 17 Material Oper. Prior 1940- 1942- Prior 1940- 1942- 
H.O. Furnace Temp. (°F.) 1939 1941 1943 1939 1941 1943 
8.4 9.1 12 2.5 3.9 3.7 
Convection Tubes 1-12 5% Cr. } 735-815 ; Phas 6 ‘ 3.7 
7% Cr. | 15.6 4 15 2.5 4.6 
| ae 5% Cr. [ nF None in service a a 
7% Cr. J 
Radiant Tubes 25-40 hed % Cr.) 815-895 9.5 16 2.7 6.4 
Furnace Crossovers 7% Cr. J 3.9 4 
H.O. Pump Blocks Steel 700-750 . 24.5 $2 2.5 3.1 
H.O. Suction Line ex Fractionator 5% Cr. 700-750 9.9 5.4 3.9 
H.O. Discharge Line to Furnace 5% Cr. 700-750 9.9 3.9 
Vapor Line to Fractionator 5% Cr. 800-815 (same as H.O. Fum. Conv. Tubes) 
Quench Suction ex Fractionator ...... Steel 650-680 11.9 
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TABLE 3—Corrosion Rates—Coking Furnaces and Lines 


Furnace “A” Coking 


Section 


(Equiflux Type “‘A”) 
Corrosion Rate 


Oper. Temp. F Material (Inches per Year) 
Convection Tubes 800-850 5% Chrome 2.2/64 
Radiant Tubes 850-950 Calorized 14% Cr. 1/64 
Fittings 800-950 5% Chrome 1/64 
Crossovers 850 5% Chrome 
Furnace “B” Coking Section (Equiflux Type “B’’) 

Convection Tubes 860-850 5% Chrome 3.4/64 
Radiant Tubes 850-950 Calorized 14% Cr. 3.0/64 
Fittings 850 9% Cr. 


The hot oil pump suction and discharge lines are 5% 


of about 2/64 inch per year. 


a metallized aluminum internal coat- 
ing (.015-.020 in.). The metallized coat- 
ing failed early in the operation of the 
unit but the steel vessel has not been 
seriously corroded in eight years’ opera- 


tion, Operating temperature is 890°- 
900°F. 

The coke chambers are steel and were 
originally meallized with aluminum, 
which proved unsatisfactory. The maxi- 
mum corrosion rate experienced was 
12/64 in. per year at the top of the 


chambers, which operate at 850-860°F. 
The vessels are now lined with 12% 
chrome (Type 405) alloy, 

The fractionator on the coking section 
was originally steel. Corrosion was ex- 
perienced in the column as follows: 


Approx. Rate 
Location® Temp. In./yr. 
Tray 9 500°F 2/64 
Tray 3 600° F 4/64 
Bottom 800° F 6/64 


*Trays numbered from bottom up. 


chrome steel and corroded at a rate 


The column is now lined with 12% 
chrome alloy from the bottom up to tray 
No. 11. The liner, which was originally 
installed up to tray 3, has been extend- 
ed as required by the corrosion experi- 
enced. A stripper column on the cok- 
ing section is fed from the 5th tray of 
the coking fractionator. The steel ves- 
sel corroded at a rate of 5/64 in. per 
year, and a 12% Type 410 chrome alloy 
liner is now in service, 

The gasoline condensers on both the 
cracking and coking sections are of shell 
and tube design, with steel shells and 
Admiralty tubes. No serious corrosion 
is experienced. Tube bundle life (1-in. 
12 B.W.G. tubes) averages 3 to 4 years 
on the cracking sections and 2 to 3 
years on the coking sections. 


Process Lines 


Both the light oil and heavy oil trans- 


fer lines were originally 5% chrome, 
0.5% molybdenum piping. Corrosion 
is low—less than 1/64 in. per year. 
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Operating temperatures are 980°F and 
900°F respectively. Metal loss in the 
drawoff line from the reaction chamber 
to flash chamber is high. Where steel 
pipe is used, rates as high as 11/64 in. 
per year are experienced. There are 
indications that this may be due as much 
to erosion as to corrosion. Some 5% 
and 7% chrome piping has been used 
with little advantage being noted over 
The temperature is 


the use of steel. 


about 875°F. 
The residue drawoff line from the 
flash chamber was originally steel, and 


corrosion rates as high as 18/64 in. per 
year were experienced. Most of the steel 
pipe has been replaced with 5% chrome 
alloy.. No corrosion difficulties have 
been encountered with the steel coking 
furnace transfer lines which operate at 
about 930°F. Rates are about 2/64 in. 
per year maximum, the average being 
about 1/64 in. 


Corrosion to the vapor line from the 
coke chambers to the fractionator (tem- 
perature 850°F) is severe, metal loss 
averaging 12/64 in. per year (maximum 
18/64 in.) with steel piping. Five per 
cent chrome alloy is now used and the 
corrosion rate is about 2.5/64 in. per 
year. Steel tar oil lines from the bot- 
tom of the coking fractionator (tempera- 
ture 800), corrode at a rate of about 
12/64 in, per year. Five per cent chrome 
alloy is now used and losses are reduced 
to 3.6/64 in. per year. 


Corrosion in Pumps 


All hot oil pumps are Worthington 
duplex, outside-end-packed, double-acting 
plunger pumps, with steel blocks and 
valve covers, heat treated stainless steel 
valves, valve seats and springs, and steel 
plungers with Janney alloy steel jackets. 
Inspection of pump blocks is a difficult 
task, since the maximum _ corrosion 
occurs internally the web di- 
viding the plunger chambers and _ be- 
tween the valve seats and plunger cham- 
ber, where the steel is subject to corro- 
sion on both sides. Special calipers have 
been designed to inspect these regions. 
Failure at any of these points is not a 
safety hazard, of course, but does ren- 


across 


General view of topping unit No. 4 

which processes West Texas crudes at 

Shell's Wood River Refinery. Columns 

seen as described in text are, left to 

right, Nos. 1, 2 and 3. Salt settlers are 
to extreme left 
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TABLE 4 


Relative Corrosion ‘Rate For Alloys 


per year) and the blocks have been re- experienced, which permitted corrosion 


placed with 5% chrome alloy. The hot 
résidue punps charging the coking sec- 


Relative tion are steel reciprocating pumps. 
Corrosion Rate x ‘ 
Natl Rela- Cracked gasoline reflux pumps are cen- 
Shell Tube tive  trifugal with cast semi-steel case and 
Material Data Data Cost® impeller. 
Low Carbon Steel 1.00 1.00 1.00 
5% Chrome, 0.5% Moly 38 .28 3.30 Relative Corrosion Rate and Relative 
7% Cl > 0.5% N I. ae 2° 7 . 
annem ( 5% foly 17 23 3.70 Cost of Alloys 
9% Chrome, 1.5% Moly. ll 19 -— 
8% Chrome, 1% Moly. — — 485 The relative corrosion rate for steel 
18% Chrome, 8% Ni-Ti. — — 14.49 and various alloys was determined on a 


*Bascd on data in National Tube Co. Bulle- 
tin No. 26 (Revised 1942). 


der the pump inoperative due to inter- 
nal by-passing of the liquid. 


Corrosion to the light oil pump blocks 
has been light; however, the heavy oil 
and coker blocks are severely attacked, 
the rates being about 24/64 and 32/64 
in. per year, respectively. Recent data 
indicate rates of 60/64 in. per year in 
the latter. The increase has been at- 
tributed to the elimination of lime injec- 
tion. 


In order to reduce the corrosion ex- 
perienced in the heavy oil blocks, a 5% 
chrome block was installed on the east 
section, while the west section block 
was lined with 25-12% chrome Ni-steel 
by depositing weld metal in the block. 
As yet, no data are available to indicate 
te successful this lining method has 
,een. 


Plunger liners are now made at the 
refinery machine shop, by shrinking 14- 
16% chrome sleeves (heat treated to 
450-500 Brinnell) on the plungers. The 
original steel valve covers have been 
provided with a 12% Type 410 chrome 
alloy tapered sleeve cover. 


Two Worthington 6 x 12-in, duplex 
piston pumps in quench oil service (op- 
erating temperature 700°F) were orig- 
inally equipped with steel liquid ends. 
Corrosion was severe (5/64-12/64 in. 


straight-run naphtha reforming furnace 
charging West Texas naphtha. The re- 
sults are included in Table 4, together 
with data published by National Tube 
Co. These data have been found to ap- 
ply to cracking processes in general with- 
out excessive error. The approximate 
relative cost of the alloys is included 
for comparison. 


In general, 5% chrome .5% molybde- 
num steel is being used for furnace 
tubes and lines, except in a few loca- 
tions where higher chrome contents are 
economical. Furnace return bends are 
usually installed with higher chromium 
content than the tubes; i.e., 7% return 
bends with 5% tubes, 9% return bends 
with 7% tubes. This has been done 
to avoid frequent replacement of return 
bends since two tubes must be de- 
stroyed to replace a bend. 


Liners now in service are exclusively 
12% chrome alloys. The higher cost 
of these alloys is justified by the high 
installation labor cost and reduction of 
downtime on the unit, both of which 
favor the use of those alloys which are 
sufficiently resistant to avoid frequent 
liner repairs and renewals. Ganister and 
brick liners were installed in the main 
fractionator and strippers, respectively, 
but cracking and spalling were experi- 
enced and maintenance was excessive. 
Field resistance welded stainless (14% 
chrome) liners have been tried, and 
found to be unsatisfactory; excessive 
cracking and buckling of the liner was 


TABLE 5—Pump Conversion Rates 





Reduced Cracker Cracker 
Crude H. P. L. P. Coker Gaso. 
Pump Service Charge Quench Quench Charge Reflux 
Temperature, °F. 300 650 560 790 120 
11.5%-13% 11.5%-13% 
Case Cast Steel Chrome Cast Steel Chrome Cast Steel 


Nickel Cast 


11.5%-13% 


11.5%-13% 


11.5%-13% 


Nickel Cast 


Case Wear Ring Iron Chrome Chrome Chrome Iron 
11.5%-13% 11.5%-13% 11.5%-13% Nickel Cast 
Impeller Ditto Chrome Chrome Chrome Iron 
11.5%-13% 11.5%-13% 11.5%-13% 11.5%-13% Case Hard- 
Impeller Wear Rings Chrome Chrome Chrome Chrome ened 
Stellited Stellited Steel 
SAE 3440 11.5%-13% 11.5%-13% 11.5%-13% SAE 2330 
Shaft H. T. Steel Chrome Chrome Chrome H. T. Steel 
11.5%-13% 
Chrome 11.5%-13% Ditto Ditto 11.5%-13% 
Shaft Sleeves 850 Brinnell Chrome Stellited Stellited Chrome 
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to the vessel behind the liner. 


The following vessels are now pro- 
tected with plug welded strip liners; 
cracking main fractionators, cracking 
flash chambers, cracking L.O. strippers, 
coking fractionator, coking stripper and 
coke chambers, The coke chamber in- 
stallations, which are in the most severe 
service from the standpoint of buckling 
due to temperature variations, have been 
in place up to 4 years, with satisfactory 
results. 


These installations employed Type 405 
strips, .109 in. thick and 3 in. wide, 
having %-in. diameter plug welds on 
1%-in. centers. The selection of strip 
and plug weld dimensions are based on 
the results of extensive tests conducted 
by A. O. Smith Corp. ‘These tests 
duplicated, in so far as practicable, the 
te.rperature cycles in coking operations, 
and proved rather conclusively that plug 
welds were necessary to provide ade- 
quate heat transfer from the liner to 
the vessel wall to reduce differential ex- 
pansion during temperature changes in 
the coking cycle. 


Corrosion to storage tanks occurs 
primarily in two locations; the roof and 
the tank bottom and lower ring. Actual 
corrosion rates are available only for 
storage tanks handling West Texas re- 
duced crude and cracked residue. Rates 
in both these services are 2/64 to 3/64 
in, per year for roof plates and about 
1/64 in. per year for side plates. Ex- 
perience indicates that crude tank cor- 
rosion rates are not much greater than 
those encountered in residue service. 


Units Designed for West ‘Texas Operation 


An 18,000 b/d once-through cracking 
and continuous coking unit is in service 
in this refinery, operating on 100% West 
Texas reduced crude. This unit, which 
was designed to handle West Texas re- 
duced crude, was provided with 7% 
chrome alloy furnace tubes and 12% 
chrome alloy lined columns. No cor- 
rosion diifficulties have been  experi- 
enced. 

A quench oil heat exchanger installa- 
tion preheating reduced crude charge 
to this unit was equipped with steel] 


tubes. The average life is less than 2 
years. Replacements are now being 
made with 5% chrome alloy tubes. 


Quench oil temperatures are 665°F in- 
let and 475°F outlet; reduced crude 
temperatures are 375°F inlet and 460°F 
outlet. 


Condenser bundles have %-in., 14 
B.W.G. Admiralty tubes. No _ hydro- 
carbon-side corrosion is encountered. 


(It is standard practice to use Muntz met- 
al or naval brass tube sheets with Ad- 
miralty tubes.) 

Typical pump specifications at this unit 
are as listed in Table 5. Liberal use 
of alloy is made to resist corrosion. 


(To Be Concluded) 
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New Type of Viscosity Index Improver 


for Lubricating Oils is Developed 


NEW development in the use of 

addition agents to improve the vis- 
cosity index of lubricating oils has been 
reported by the California Research 
Corp. of the Standard Oil Co, of Cali- 
fornia. 

In many instances viscous materials 
have been added to lubricating oils to 
give an improved V.I. The chief point 
of difference in the new development is 
that complete separation of the addition 
agent under certain temperature condi- 
tions is provided for. 

In brief the method calls for combin- 
ing with a lubricating oil a high molecu- 
lar weight organic resinous material 
which goes into solution in the oil with 
increases in temperature and goes out 
of solution when the temperature drops 
again. The result which is claimed is 
the compensation for viscosity changes 
that would normally occur in the oil 
alone. It is claimed the viscosity is main- 
tained relatively constant over a tem- 
perature range of around 100° F. 


Third Component Included 


The same principle for maintaining 
the viscosity of a lubricating oil can be 
extended, it is said, to include a second 
and different type of addition agent, a 
volatile material. This material passes 
out of solution with the oil and into 
vapor phase at elevated temperatures, 
thereby tending to increase the viscosity 
of the oil at high temperatures. It re- 
turns to solution as the temperature 
drops, decreasing the viscosity of the oil. 

The resinous material used as the prin- 
cipal addition -agent is described as 
“highly viscous, and preferably one char- 
acterized by long molecules such as are 
obtained by chain reactions of the poly- 
merization or condensation type”. Ex- 
amples of this type of material are listed 
as: polymerized styrene; hydrogenated 
polymerized butadiene or isoprene; poly- 
merization products of mono-olefins such 
as isobutylene or isohexane. 

Examples of the second type of ad- 
dition agent, the low molecular weight 
materials, are given as: acetal, acetone, 
diethyl ketone, propyl alcohol, butyl al- 
cohol, benzene, toluene, xylene, pentane, 
hexane, heptane, octane, and many 
others, 

This “multiphase lubricating system”, 
as the development of California Re- 
search Corp. is described, includes also 
apparatus for contacting the oil and the 
addition components to maintain them 
in equilibrium. 

For a number of years the California 
Research Corp. has been investigating 
the possibilities of modifying the vis- 
cosity indices of normal oils. The work 
so far has resulted in one issued U. S. 
patent, No. 2,261,577, covering the mul- 
tiphase lubricating system. This, it is 
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said, has demonstrated the theory of 
one of the company’s leading chemists 
that something approaching constant vis- 
cosity over a range of temperatures could 
be achieved by a suitable means for 
combining dissimilar fluids. 

The present development, which is 
described by the company as being in 
the laboratory curiosity stage, has been 
interrupted by wartime research and de- 
velopment programs. Further work on 
this subject is to be done when the op- 
portunity presents itself. 


Patent No. 2,261,577 was issued Nov. 
4, 1941, to Augustus H, Batchelder, of 
Berkeley, Cal., and assigned to Standard 
Oil Co. of California. This patent de- 
scribes in considerable detail the mate- 
rials and method for combining the ad- 
dition agents and the lubricating oil. It 
also gives data from the company’s re- 
search work on the subject of mainte- 
nance of a relatively constant viscosity 
over a given temperature range. It is 
accordingly reviewed at some length as 
follows: 


“A first phase comprises a lubricating 
oil, a second phase comprises a high 
molecular weight organic resinous ma- 
terial and the two phases have certain 
solubility relationships,” the patent 
states, 


“The lubricating oil phase may com- 
prise a mineral lubricating oil; a vege- 
table or animal oil; or a synthetic lubri- 
cant such as liquid, olefine polymers; 
hydrogenated, liquid olefine polymers; or 
other synthetic hydrocarbons having a 
viscosity in the range normally utilized 
as lubricating oils. 

“The second phase contains a high 
molecular weight resinous material which 
is highly viscous and preferably one 
characterized by long molecules such 
as are obtained by chain reactions of the 
polymerization or condensation type. 


“Temperature-Sensitive” Phase 


“Although there are a number of 
types of multiphase systems which may 
be utilized to accomplish the objects of 
this invention, one common property of 
the systems which characterizes the in- 
vention is the provision of a separate 
phase which tends to dissolve into the 
lubricating oil at high temperatures, such 
as 200° to 300° F., and which is sub- 
stantially insoluble in the oil, and hence 
goes out of solution at ordinary tempera- 
tures, such as 65° to 100° F. This sec- 
ond phase may be said to be “tempera- 
ture-sensitive” in that it tends to dis- 
solve or disappear at high tempera- 
tures and precipitate or reappear at low 
temperatures. 

“Various of the different types of 
multiphase systems are’ illustrated in the 
drawings in which: 


“Fig. 1 is a diagrammatic illustration 
of a two-phase system and an apparatus 
for contacting the phases to maintain 
them substantially in equilibrium. 

“Fig, 2 represents a diagrammatic 
magnified view of a composition in 
which particles of the phase containing 
organic resinous material are dispersed 
in the oil phase. The dispersed particles 
represented are of greater than col- 
loidal size. 

“Fig. 3 diagrammatically illustrates a 
multiphase system and an apparatus for 
maintaining equilibrium between the 
several phases. 

“Fig. 4 represents a two-phase sys- 
tem in which one phase may be a col- 
loidal solution or suspension in a dis- 
persing medium other than the lubricat- 
ing oil. 

“Fig. 5 shows a diagrammatic and 
magnified view of a colloidal phase dis- 
persed in an oil phase and in which the 
dispersing medium for the colloidal 
phase comprises particles of greater than 
colloidal size. 

“Fig. 6 gives curves showing the vis- 
cosity-temperature characteristics of 
compositions utilizing the present in- 
vention. 


Second Phase Described 


“As described hereinabove, one phase 
comprises a lubricating oil which may 
be an oil of various types, e.g., mineral 
oil, vegetable or animal oils, and the 
synthetic hydrocarbons. The second 
phase of the multiphase system of this 
invention may be one of several differ- 
ent types as exemplified by the follow- 
ing: 

“(1) A resinous material largely in- 
soluble in the oil at ordinary atmospheric 
temperatures, for instance, less than 
0.1% soluble at 65° or 100° F. and 
largely soluble in the oil at elevated 
temperatures as, for example, more than 
1% soluble at 200° or 300° F. 

“(2) A high molecular weight organic 
resinous material which itself may not 
have the above solubility characteristics. 
However, in this variation the second 
phase comprises a solution of the resin- 
ous material in which the solvent is sub- 
stantially non-volatile and may be either 
(a) immiscible with the oil even at 
elevated temperatures or (b) immiscible 
with the oil at ordinary temperatures 
(65° to 100° F.) but substantially mis- 
cible at elevated temperatures (200° to 
300° F.). Where the solvent is immis- 
cible as in (a), it is of course essential 
that the oil solubility of the dissolved 
resinous material be such that the resin- 
ous material will remain dissolved in 
the solvent phase in the low temperature 
range but will increase in solubility in 
the oil as the temperature rises, to the 
extent that said material will pass from 
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the solvent phase to the oil phase. 

“The resinous material may pass into 
and out of solution in the oil, as the 
temperature varies, either by reason of 
variations in solubility of the material 
alone or by reason of the solvent dis- 
solving in the oil and carrying with it 
the resinous material, or because both 
the solvent and the resin become more 
soluble in the oil. 

“(3) Analogous to the second variation 
above-described, the second phase may 
comprise a colloidal dispersion, i.e., an 
emulsion or colloidal suspension in a 
“solvent” or dispersing medium other 
than the lubricating oil. The colloidally 
dispersed resinous material may thus 
pass from colloidal dispersion in the 
“solvent” to solution in the oil as the 
temperature rises and then return to 
colloidal dispersion in the “solvent” as 
the temperature is again lowered. 

“(4) In combination with any of the 
above three systems, a third component 
may be introduced which decreases the 
viscosity of the oil when the component 
is dissolved therein and which goes out 
of solution at elevated temperature and 
into solution in the oil at ordinary tem- 
peratures. A suitable type of third com- 
ponent comprises a relatively volatile 
material which passes out of solution at 
elevated temperatures as a vapor phase 
and then goes back into solution in the 
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200 


220 


240 


oil either directly as a vapor phase or 
after forming an intermediate liquid 
phase when the temperature is lowered. 
This type of system may therefore in- 
volve either three or four phases, name- 
ly: the lubricating oil phase, the second 
liquid phase containing resinous mate- 
rial, the vapor phase of the third com- 
ponent, and a liquid phase comprising 
said third component, 


“This third component may advan- 
tageously be of the type which, when 
dissolved in the oil at low temperature, 
tends to force the resinous material from 
solution in the oil into the separate sec- 
ond phase. Low molecular weight acyc- 
lic hydrocarbons, such as propane, bu- 
tane, pentane, and hexane, have this 
additional effect on certain resinous ma- 
terials.” 

The multiphase system and apparatus 
are described in the patent as follows: 

“Fig. 3 illustrates a closed lubricating 
system comprising an oil phase 9, a sec- 
ond liquid phase 10 lighter than oil and 
containing an organic resinous material, 
a third component 11 which may be in 
liquid phase at 16 at low temperatures 
and in vapor phase 12 the pressure of 
which will vary with temperature. Con- 
tainer 13 and its appurtenances are 
adapted to maintain this multiphase sys- 
tem in substantial equilibrium. Inlet 14 
and outlet 15 are provided for admitting 
lubricant 9 and removing it from con- 
tainer 13. In the container the oil phase 
is contacted with liquid phase 10 as 
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well as with the third component at 
16. The oil phase is also in equilibrium 
with the vapor phase 12. 

“A check valve 17 is provided on 
closed container 13 to prevent pressure 
in the container from rising above pre- 
determined limits. A suitable form of 
valve comprises ball 18 resting on valve 
seat 19 and held in position thereon by 
spring 20. Orifice 21 affords means for 
the escape of vapor phase 12 when the 
pressure thereof becomes greater than 
the predetermined load on ball 18 ex- 
erted by spring 20. 

“Container 22 is provided for holding 
liquid phase 11 and is connected to con- 
tainer 13 by means of conduit 24 pro- 
vided with valve 29, which is normally 
open and allows liquid 11 to flow freely 
into and out of container 13 as the liq- 
uid is dissolved in or precipitated out 
of oil phase 9. A float 25 is connected 
to valve 29 through linkage 26 and 
serves to close said valve when the level 
of liquid 11 reaches a predetermined 
height and thereby prevents overflow. 
A second conduit 28 affords means for 
allowing liquid 11 to flow into container 
13, but a check valve 27 prevents flow 
of fluid from container 13 to container 
22.” 

The cycle of operation of the system 
illustrated in Fig. 3 in the patent claims 
is described as follows: 

Assume the system to be at equilib- 
rium at a temperature T,, e.g., at 100° 
F., at which temperature the solubility 
of the liquid containing the organic 
resinous material is negligible, and 
therefore the viscosity of the oil is not 
materially increased. The third com- 
ponent is substantially soluble in the 
oil at this temperature. The cffect of this 
component is to lower the viscosity of 
the oil below that which lubricating oil 
alone would possess at this temperature. 

When the temperature rises to T,, 
e.g. 200° to 300° F., the viscosity of 
the oil alone decreases greatly, but the 
liquid with the resinous material im- 
parts increased viscosity to the oil 
through its solubility at the higher tem- 
peratures to the extent that the viscosiy 
of the solution is comparable to the vis- 
cosity at the lower temperatures. 

By reason of the increase in tempera- 


. ture, the solubility of the third compo- 


nent is greatly decreased and this com- 
ponent goes out of solution and into a 
vapor phase. The release of this com- 
ponent from solution further serves to 
increase the viscosity of the oil and thus 
enhances the action of the resinous ma- 
terial in maintaining the viscosity of 
the oil substantially constant. 

When the temperature is again re- 
duced, the resinous material dissolved 
into solution in the oil at the higher 
temperature precipitates out of solution 
and therebv decreases the viscosity of 
the lubricating oil and compensates for 
the normal increase produced at the 
lower temperatures. The third com- 
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ponent also becomes more soluble in 
the oil, dissolves in it as the temperature 
is lowered and thereby tends to reduce 
the viscosity of the oil. Thus as the 
temperature lowers, the accompanying 
increase in the viscosity of oil is offset 
by the passage of one component out 
of solution in the oil and of the other 
component back into solution. 

The effect of increases in pressure in 
the system at the higher temperatures 
is compensated for in the mechanics of 
the apparatus which is part of the in- 
vention. As the temperature increases, 
the expansion of the vapor phase of the 
third component tends to reduce the 
volume of this component in liquid form 
in the closed system. Beyond a prede- 
termined level for this step, the in- 
creased pressure is released from the sys- 
tem until equilibrium is established. 

Data on some of the California Re- 
search Corp.’s experiments with the 
two phase lubricating compositions are 
given as follows: 

“The following examples and data on 
the viscosities of specific lubricating 
compositions utilizing the principles of 
this invention are given for purposes of 
illustration and to guide those skilled 
in the art in the practice of the inven- 
tion: 

“A two-phase mixture comprising lard 
oil as a continuous phase and a rubber- 
like highly polymerized olefin as a dis- 
continuous phase noncolloidally  dis- 
persed therein was prepared. The dis- 
continuous phase was substantially in- 
soluble in the oil at ordinary tempera- 
tures and therefore existed as a separate 
phase under such conditions. The vis- 
cosity-temperature curves of 1%, 2% 
and 5% of the olefin polymer are shown 
in Fig. 6. Attention is particularly di- 
rected to the following comparative vis- 
cosities of the lubricating oil per se and 
the two-phase lubricant: 

Viscosity in 


Weight percent — centipoises at— 


of polymer 210° F. 300° F. 
Er ae Kea ack 7.4 3.36 
Sy oceguie so 10 9.8 


“It will be observed that the viscosity 
of the single phase lubricant decreased 
approximately 44% as the temperature 
was raised from 210° F. to 300° F., 
whereas the viscosity of the two-phase 
lubricant was altered only a negligible 
amount. Further, the lard oil used as a 
basis of comparison had a viscosity in- 
dex of 143 which, it will be noted, is 
extremely high. The difference between 
the viscosity-temperature coefficient of 
the two-phase lubricants tested and an 
ordinary mineral oil would, therefore, be 
much greater than the differences il- 
lustrated here. 

“Alternative compositions which give 
analogous results comprise: (1) a lubri- 
cating oil phase such as castor oil, other 
vegetable oils, or animal oils, and a sec- 
ond phase of a high molecular weight 
iso-butene polymer; (2) a heavy linseed 


oil polymer of a jelled or semi-solid 
consistency, soluble at elevated tempera- 
tures such as 200-300° F. and insoluble 
at ordinary temperatures, dispersed as 
a discontinuous phase in mineral oil of 
a suitable solvent power. In straight min- 
eral oil, solvency and viscosity index 
are related and it has been found that, 
in general, to obtain proper correlation 
between the solubility of these last two 
phases the mineral oil should have a vis- 
cosity index above approximately 50. 
Ilydrocarbon oils prepared by polymer- 
ization of mixed butenes, with or with- 
out hydrogenation, may be substituted 
for the mineral oil in this combination. 

“The invention is not limited to the 
specific examples herein given, but com- 
prehends the broad combination of a 
plurality of phases in a lubricating com- 
position wherein the _ solubility charac- 
teristics of the phases are correlated as 
hereinbefore described. In order for the 
lubricant to have a substantially con- 
stant viscosity over a given temperature 
range, the solubility of the resinous 
phase in the oil phase should be such 
that: 


dC 
dT 


should approximate 


d (log. V) 


dT 


ay | 


or, at any given temperature T within 
the range under consideration, C should 
approximate 


1 
i log. V+a 
In the above, 
C is the weight fraction of resinous ma- 
terial dissolved in the oil; 
dC/dT is the change in said weight 
fraction with change in temperature; 
V is the viscosity of the lubricating oil; 
a is a constant of integration; and 
k is equal to the antilogarithm to the 
base e of 


: -lo Ld. 
C8 Y, 





where V, is the viscosity of the oil and 
V, the viscosity of the oil solution con- 
taining weight fraction C of the resin at 
a given temperature within the range 
being considered. 

“The high molecular weight organic 
resinous materials having solubility char- 
acteristics required for this invention may 
be selected from reaction products pro- 
duced by various known polymerization 
and/or condensation reactions. The solu- 
bility of these reaction products may be 
adjusted to meet specific requirements 
by various expedients. For example, the 
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oil solubility may be increased by intro- 
ducing hydrocarbon radicals, as by alkyla- 
tion of a resin-forming constituent before 
polymerization or condensation, or in 
some instances by alkylating during or 
after resinification. An example of this ex- 
pedient comprises alkylation of phenol be- 
fore condensation with formaldehyde to 
obtain a phenol formaldehyde resin. Con- 
versely, when the reaction product is too 
soluble in the oil phase the solubility of 
this product may be decreased to the de- 
sired value by introducing oxygen, sulfur, 
nitro, amino, or other polar groups into 
the molecule, as by partial oxidation or 
sulfurization of a resin-forming constitu- 
ent before, during or after resinification. 
An example of this procedure comprises 
blowing or sulfurizing a drying oil during 
polymerization by heating. 


Resinous Materials Listed 


“The following are mentioned as ex- 
amples of the many types of materials 
and reaction products from which the 
organic resinous phase may be selected 
and the solubility thereof correlated with 
the particular lubricating oil phase to ob- 
tain the results herein disclosed: polym- 
erized styrene, hydrogenated polymerized 
styrene, polymerized indene, hydrogen- 
ated polymerized di-olefins, such as hy- 
drogenated polymerized butadiene or iso- 
prene, or polymer:zation products of 
mono-olefins, such as isobutylene, isohex- 
ane, or of terpenes, cyclohexene or tetra- 
hydronaphthulene, polymerized esters of 
unsaturated acids, preferably those in a 
highly polymerized state such as obtained 
in the presence of a catalyst. Polymers 
of vinyl esters, ethers and ketones may 
also be utilized. 

“Resins formed by reaction of an alkyl 
dihalide with an aromatic hydrocarbon, 
such as ethylene dichloride with benzol, 
resins from alkylated phenol and formalde- 
hyde, condensation products of oxygen- 
containing aliphatic materials of the class 
of esters, ethers, acids, alcohols and ke- 
tones containing unsaturated carbon-to- 
carbon bonds such as esters of acrylic 
acid, as well as resinous materials formed 
by condensation of naphthalene, anthra- 
cene, diphenyl, with an aldehyde fol- 
lowed by condensat.on with a long chain 
chlorinated hydrocarbon, comprise suit- 
able high molecular weight resinous ma- 
terials from which to select a phase of the 
composition herein disclosed. The above 
listed condensation or polymerization 
products may be formed with the as- 
sistance of condensation and polymeriza- 
tion agents such as aluminum chloride, 
zine chloride, boron fluoride and the like. 

“As examples of low molecular weight 
fluid materials which may be utilized for 
reducing viscosity of the oil at low tem- 
peratures and which will go out of solu- 
tion from the oil as a vapor phase at high 
temperatures, the following are given: ace- 
tal, acetone, diethyl ketone, propyl al- 
‘ohol, butyl alcohol, butyl chloride, amyl 
chloride, benzene, toluene, xylene, pen- 
tane, hexane, heptane, octane, cyclopen- 
tane, cyclohexane, cycloheptane, carbon 
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disulfide, carbon tetrachloride, chloro- 
form, d.ch’oroethane, and the like. Where 
inflammability is to be avoided, fluids 
which are themselves uninlammable may 
be utilized or may be mixed with normally 
inflammable fluids to decrease or avoid 
inflammability. Such a fluid is carbon 
tetrachloride. 

“From the disclosure hereinbefore given 
it will be apparent that the method of this 
invention comprises, broadly, contacting 
a lubricating oil phase with a second 
phase capable of going out of and into 
solution in the oil substantially to offset 
viscosity changes of the oil with altera- 
tion of temperature. More specifically, 
the method comprises maintaining a lubri- 
cating oil phase in contact with a second 
phase containing a high molecular weight 
resinous material, dissolving the resiaous 
material in the oil phase as temperature 
rises, precipitating the resinous material 
from the oil phase to the resin phase as 
temperature lowers, and thereby main- 
taining the viscosity of the lubricating 
oil within predetermined limits. 

“By “high molecular weight resinous 
material” or “high molecular weight or- 
ganic resinous material,” wherever used 
herein, it is intended to designate a nor- 
mally vi_cous or plastic or solid material 
having carbon-containing molecules of 
high mo'ecular weight. In general, the 
resinous material should have a viscosi y 
of at least approximately 1000 times that 


of the lubricating oil phase and prefer- 
ably a viscosity in the order of 10,000 to 
30,000, or more, times that of the lubri- 
cating 0:] phase—viscos:ty being measured 
for the purposes of this ratio in: centi- 
poses. When butene polymers are 
utilized as the high molecular weight ma- 
terial the polymer should have a mole- 
cular weight greater than 2000, and pre- 
ferably in the order of 10,000. 

“By “non-colloidal phase” or “macro- 
scop'c phase” I mean to des:gnate a phase 
which is present either as an independent 
continuous phase having defined bound- 
aries or as an undissolved dispersion in 
which the dispersed particles are of 
greater than colloidal s:ze. A macroscopic 
d.spersion, such as utilized herein, is char- 
acterized by dispersed particles contain- 
ing at least thousands of molecules and 
is of a type different from solutions which 
are character.zed by dispersed particles 
approaching unimolecular size. 

“The lubricating oil composition of this 
invention may contain, in addition to the 
resinous phase, compounding ingredients 
such as oiliness agents, extreme pressure 
addition agents, oxidation inhibitors, 
color stabilizers, anti-sludging agents, 
anti-piston ring sticking agents, pour 
point lowering agents, dyes or blooming 
agents and tle like. It will also be ap- 
parert that the principle of this invention 
is applicable to lubricating compositions 
containing metal soaps.” 
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AIRETOOL EXPANDERS 


are precision made, long lasting. 
They run cooler, reduce mainte- 
narce and operating costs to a 
minimum. Variety of sizes and 
designs. Write for details. 





AIRETOOL TUBE CLEANERS 
and EXPANDERS are Essential 


modern Refinery 


THEY SAVE TIME...SAVE TUBES 


Do a quicker job of restoring the original heat transfer rate 
through coke removal—use Airetool Tube Cleaners. 


Airetool Cleaners do a faster, better cleaning job—more econom- 
ically and without damage to tubes. That is because of the more 
powerful motor and new form cutters. They are designed for ease 


trouble-free service. Made for straight or 


curved tubes 2” 1.D. to 24” 1.D., in a variety of combinations to 
meet every coke condition. 


Write Dept. N.P. today for Bulletin. 





MANUFACTURING 
COMPANY 


AIRETOO 


Airetool & Yost-Superior Factory Bidgs. 
SPRINGFIELD, CHIO 
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The Safe Disposal of Waste Products 


ls Required in Modern Refining 


ECOGNIZING THE PROPER han- 

dling of waste products and flam- 
mable and toxic gases as a growing prob- 
lem in many industries, the Chemical Sec- 
tion of the National Safety Congress and 
the American Society of Safety Engineers 
held a joint meeting on this subject Oc- 
tober 5, in Chicago, in connection with 
the 33d National Safety Congress. 

The catalytic and other modern proc- 
esses being installed in refineries create 
materials of this nature, the disposal of 
which presents special problems to plant 
operators. 

The safe disposal of gases and other 
waste products should be only one of the 


factors considered in the design of plants 
of this type, it was brought out in the 
meeting. The nature and properties of 
the waste material occurring in the proc- 
essing operations should be studied as 
a first step. By this means the plant lay- 
out can provide for the specific need; 
the right type of safety and handling de- 
vices be secured and properly installed; 
and attention given to the best means for 
fire protection. 

Portions of two papers presented at 
this meeting are given below, inasmuch 
as they apply to modern refining units 
and synthetic rubber plants, among other 
chemical manufacturing industries. 


Proper Installation of Safety Devices 
Should Be Included in Plant Design* 


By H. F. Reinhard** 


In general, and particularly when the 
value is not great, small and intermittent 
quantities of flammable or toxic gases 
may be released at points sufficiently 
high to permit complete diffusion before 
reaching the ground. Gases heavier than 
air such as propylene (specific gravity 
1.45), propane (specific gravity 1.55) 
and butane (specific gravity 2.07) tend 
to flow downward; while gases lighter 
than air, such as hydrogen (specific 
gravity 0.07) and methane (specific 
gravity 0.55) tend to flow upward. It fol- 
lows that the lighter the gas the lower the 
he'ght of stack required. It is also evi- 
dent that the higher the stack the greater 
the opportunity for diffusion and dilu- 
tion of both light and heavy gases. 

Large quantit-es of both toxic and 
flammable gases must be neutralized or 
destroyed. If this can be done by con- 
verting them into useful products or by 
utilizing the heat units they contain, so 
much the better. 

In this study of gases that may be dis- 
posed of by d-ffusion and dilution or by 
burning there are two major divisions to 
be considered. 

1. The continuous disposal of a by- 
product gas which is produced at a fair- 
ly even rate. 

2. The disposal of gases due to unusual 
operating conditions such as the gases 
released from pressure vessels or distilla- 
tion columns through safety valves which 
have to be vented quickly to relieve pres- 
sure build-up. 

In the first case, continuous disposal 

°A portion of a paper entitled “Safe Dis- 
posal of Flammable and/or Toxic Gases”, 
presented before a joint meeting of the Chemi- 
cal Section of the National Safety Congress 
and the American Society of Safety Engineers 
Oct. 5, 1944, in Chicago, at the 33rd National 
Safety Congress. 

**Linde Air Products Co., New York. 
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of both flammable and toxic gases may be 
effected through the use of a special com- 
bustion furnace provided and designed 
specifically to destroy them by burning. In 
a great number of cases, however, where 
the flow is continuous and fairly constant, 
it is advantageous to pipe the gas to 
boilers or other combustion chambers 
where the heat generated by burning can 
be utilized. 


Disposing of Waste Gases 


If the waste gas is subject to fluctua- 
tion in volume, it may be best to provide 
a separate disposal furnace or a blow- 
down stack where the release point is 
elevated and equipped with a pilot light 
that will burn and destroy the gases as 
they are released to the air. Such blow- 
down stacks are particularly applicable 
where the volume or nature of the gas 
released is unexpected or unpredictable 
and where it must be released rapidly 
in cases of emergency. Such blowdown 
stacks should be irstalled at a safe dis- 
tance from any operating equipment to 
minimize all exposure hazards. 


As a more specific example let us con- 
sider a processing unit where a large 
number of safety valves or other relief de- 
vices is necessary to rel.eve excess pres- 
sure in the event of abnormal operating 
conditions, and where it is undesirable 
to release this gas to the air in the im- 
mediate area, necessitating the installa- 
tion of a header gathering system. In 
such a case there are several very im- 
portant points to be considered. 


The most important probably is the 
selection of the proper device for auto- 
matic or manual release from the pressure 
vessel involved. Such devices should be 
given careful consideration and in all 
probability, the manufacturers of such 


devices should be consulted as to the 
service intended. 


It is important that provisions be made 
so that each safety valve or device may 
be tested periodically. For instance, if 
there are 10 safety valves on one com- 
mon vert header and gas is found to be 
flowing from the header during normal 
operating conditions, it is evident that 
one of the safety valves is leaking. Un- 
less, at the time of installation, provision 
is made for testing each individual valve 
all 10 valves may have to be taken off 
and tested to determine which one is de- 
fective. One way to simplify the location 
of a leaky safety valve is by the installa- 
tion of a swing check valve on the outlet 
of each safety valve with a %-in. test 
valve installed between the check valve 
and safety valve. Opening of the test 
valve will show if that particular safety 
valve is leaking. Even the smallest leak 
will show up when a soap solution is 
applied to the open %-in. test valve. 

Ancther important feature in connecting 
the outlets from safety devices to a com- 
mon vent leader is tc eliminate all strains 
in the connecting piping. Experience has 
shown that such strains will affect the 
operation of the safety device and in some 
cases prevent it from actuating. Prob- 
ab!y the best method is to utilize flexible 
connections, such as a metal hose, be- 
tween the safety device and the vent 
header. 

Another important feature with regard 
to a vent header system is the necessity 
of preventing the propagation of flame 
from the point of discharge back through 
the header. This can be accomplshed by 
utilizing a continuous flow of an inert or 
flammable gas through the header system 
at all times to keep the entire system free 
of oxygen. Very serious damage has been 
caused by explosions in blowdown stacks 
that were not properly protected to pre- 
vent explosive gas-air mixtures from 
forming within the system. 

Diffusion and dilution or burning are 
not the only ways in which flammable or 
toxic gases may be safely disposed of. 
Many gases will react with other ele- 
ments or compounds to form products of 
value. As an example, one can cite the 
production of sulphuric acid from the 
sulphur dioxide and sulphur trioxide in 
the flue gases from smelters. 

Mention should also be made of the 
fact that certain gases and chemical vapors 
such as chlorine, bromine, ammonia and 
sulphur dioxide cau be prevented from 
escaping into the air by providing scrub- 
bing towers with the proper absorbents. 
The usual absorbents are acids, alkalies, 
charcoal and activated carbon. One com- 
pany provides a system ut.lizing activated 
carbon for the recovery of the vapors of 
solvents such as those used in printing, 
the recovery costing only a fraction of 
the original cost of the solvents. 
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Factors in Laying Out Burning Ground 


For the Disposal of Plant Wastes* 
By Allen L. Cobb** 


In the chemical and other industries 
where there are flammable liquid wastes, 
solvent recovery systems involving distill- 
ing are used to recover as much as pos- 
sible of such wastes. However, there often 
remain certain materials which cannot 
be recovered economically, but which still 
possess a severe fire hazard. Usually such 
materials contain solid or viscous mate- 
rials which prevent their use through an 
oil burner of any form, although it is 
known that in a few cases where definite 
wastes are involved, and there is very 
little suspended matter, that it has been 
possible to utilize some of these liquids 
as boiler fuel or simply through oil 
burners on the burning ground. 

In the average case, however, the pres- 
enee of solid and Jheavy liquid impuri- 
ties prevents doing this safely. 

Flammable liquids are usually burned 
by being spread in shallow pits in large 
open areas or may be left in open con- 
tainers to prevent spreading over the sur- 
face of the ground. In no case should 
closed containers or those with a re- 
stricted orifice opening of any sort be 
used for the burning of flammable liquid 
because of the possibility of a vapor ex- 
plosion rupturing the container and 
throwing the container and its contents 
for a considerable distance. 

Operation of such a burning ground 
requires considerable care. We read re- 
cently of an accident involving flammable 
liquids, in this case rubber cement, wh.ch 
was unloaded on a dump used frequently 
for burning other materials. Although 
the men dumping this material were fa- 
miliar with the hazard and searched the 
area for presence of fire, it was evident 
that fire burning underground or in some 
previously dumped material was un- 
noticed and ignited the material being 
unloaded from a truck, resulting in severe 
burns to two men. 

Such a burning ground should be re- 
mote from plant building and any neigh- 
boring structures which might be sub- 
ject to fire damage and should be lo- 
cated on firm, natural soil lightly covered 
if desired with cinders. Such areas should 
not be put on loosely filled ground as the 
flammable liquids may soak into the 
ground and remain for 
periods. 

The burning ground location should 
be selected with the prevailing wind in 
mind, and liquids burned only when the 
prevailing winds are favorable. The 
burning ground should be equipped with 
shelter for men doing the work, fire ex- 
tinguishers to take care of any possible 


considerable 


*A portion of a paper entitled “Safe Dis- 
posal of Flammable Liquids and Solids by 
Burning”, presented before a joint meeting of 
the Chemical Section of the National Safety 
Congress and the American Society of Safety 
Engineers Oct. 5, 1944, in Chicago, at the 33rd 
National Safety Congress. 

*®Eastman Kodak Co., Rochester, N. Y. 
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spread of fire beyond the area, telephone 
and first aid equipment which might be 
needed in event of fire in clothing. Men 
doing this work require training so that 
they may avoid the hazards. Lighting 
torches should be provided with long 
hand!es; care is needed to avoid a flash 
fire hazard which might result from too 
large quantities of flammable liquids be- 
ing spread on the ground and allowed 
to evaporate some time before ignit:on. 
It is better if free running liquids are 
involved, to leave them in open top con- 
tainers in shallow pits rather than to spill 
them in the pits. 

A similar class of material is that of 
the viscous materials such as rubber ce- 
ment, nitrocellulose dopes, paints and 
similar materials. ‘These of course are 
very hard to handle in containers, and it 
usually will be found desirable to have 
scrap collecting cans made of fairly heavy 
construction, although old drums can be 
used if available. These cortairers should 
be kept covered on the truck and until 
arrival at the burning ground when they 
may be laid on sides with covers removed. 
No attempt should be made to clean such 
viscous materials from the scrap contain- 
ers as this involves considerable hazard 
to the men doing the work, but the con- 
tainers should be burned out. 

Usually a number of such containers 
can be laid on the ground, and a ple of 
ordinary combustibles laid to a safe point 
from which the fire may be started. 

Unfortunately, many of the materials 
arriving at the burning ground burn slow- 
ly and may give off toxic fumes in burn- 
ing. In the case of slow burning materials, 
they should be thoroughly surrounded 
with rapidly combustible material so as 
to insure thorough burning on the first 
attempt. Where toxic materials may be 
given off, it becomes more important than 
ever to choose a location well removed 
from other plants and from residential 
areas and where the prevailing winds will 
carry any fumes given off into a safe area. 
It should be noted that some of these 
materials will cause damage to crops 
and live stock so that farms should be 
considered as well as ordinary residential 
areas. In order to confine flammable 
liquids, shallow pits not over six inches in 
depth may be necessary, but no other 
enclosure or structure is desirable at the 
burning ground. 

In order to tobe erre of daily burning, 
the field should be divided into sect: 
and the use rotuted so taat there is no 
chance of fire remaining in the section 
on which flammable materials are to be 
dumped. Usually the best way is to have 
four or more separate fields and to ro- 
tate their use, and it is good practice to 
wet down the area with a spriukler truck 
after completing the day’s burning to in- 
sure the extinguishment of remaining 
embers and to cool heated metal. 


A view of one of many plants designed 
and constructed by Petroleum En- 
gineering, Inc., in the past 15 years 
of continuous service to the industry. 
Petroleum Engineering, Inc., Offices: 
Tulsa and Houston. 


NATIONAL PETROLEUM NEwWs 





site AGEL A AE IB BON he 


' 
Photographed for Petroleum Engineering, Inc. 
: By Robert Yarnall Richie 


4 


24 


0 


ee oe pel nem. cgenatit 





Se te A ee 
ee Ts 

_ 

ae ge 





hed 





Separation of Mixtures of Butadiene and 2-Butene’ 


By |. L. Fridshtein, A. F. Tyul’‘neva and M. K. Safonov 


HE butadiene obtained from alcohol 

by the method of S. V. Lebedev con- 
tains, after refining, fractionation, etc., 
about 20% butenes and this mixture is 
passed to the polymerization units. A 
part of the butadiene remaining unre- 
acted in the incomplete polymerization 
and 2-butene contained in the butadiene 
feed is pumped out of the polymerizers 
after the reaction. This gas contains 
from 20 to 60% butadiene, which 
amounts to from 5 to 10% of the total 
butadiene produced at the synthetic rub- 
ber plants. It is not possible to poly- 
merize this butadiene to a satisfactory 
product with metallic sodium, since it 
gives a fluid, hizhly plastic rubber. 

On the other hand, in order that 2- 
butene be utilized by conversion to sec- 
ondary butyl alcohol, chlorohydrin, etc., 
it should be first freed of butadiene. A 
timely problem was thus presented, re- 
quiring the development of a method of 
separation of butadiene from 2-butene 
in order to isolate both components in 
possibly pure state. 

The method based on the ability of 
diolefins, unlike monoolefins, to react 
with cuprous salts forming comnounds 
stable at low temperatures is suitable for 
this purpose; these compounds appear 
as a heavy, finely crystalline, yellow pre- 
cipitate that can be easily separated. Ab- 
sorption wi'h dry cuprous chloride or 
its hydrochloric acid solution has heen 
recommended for separation of butadiene 
from other gases). Use of neutral so- 
lutions of cuprous chloride for this pur- 
pose was also claimed(?). 


Previous Work 


Separation of butadiene from 2-butenc 
with a hydrochloric acid solution of 
cuprous chloride in the presence of am- 
monium chloride and reducing agents, 
such as tin chloride, hydroxylamine hy- 
drochloride, etc. was studied by Volz- 
hinskii and Dmitrieva(*). The solutions 
used by them had the following com- 
position: 75 g. H.O; 5 g. Cu.Cl.; 10 g. 
NH,Cl; concentration of HCl, 1.5%. Hy- 
drochloric acid was used only to produce 
an acid reaction, and the reducing 
agents—to prevent oxidation of the so- 
lution. The absorbed butadiene was 
isolated by heating the comp'ex com- 
pound of cuprous chloride with buta- 
diene. 

Krauze and Kogan(‘*) showed that 
butadiene can be separated from 2- 
butene with the aid of neutral suspen- 
sions of cuprous chloride containiny 75 
g. H,O, 10 g. Cu,.Cl, and 10 ¢. NH,Cl. 
Their experiments were carried out with 
liquid as well as gaseous butadiene. In 
the experiments in the gaseous phase at 
0°, better results were obtdined than 
those obtained in the liquid phase. The 
ability of monoolefins to be absorbed by 
a suspension of the copper salt of the 
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above mentioned composition was es- 
tablished by these authors to be neg- 
ligibly low. According to Koblyanskii 
and co-workers‘5), 1 molecule of buta- 
diene combines with 1 molecule cuprous 
chloride and 4 molecules water to 
a finely crystalline, yellow compound, 
C,H,eCu.Cl,e4H,O. In an anhydrous 
medium or after washing the aqueous 
compound with alcohol, an anhydrous 
compound is obtained of the composi- 
tion Cu,Cl, eC,H,, 

Since formation of the butadiene- 
cuprous chloride complex requires 3.66 
kg. Cu,Cl, per kg. butadiene, use of 
aqueous solutions of the copper salt 
would require enormous volumes, since 
only 1.5 g. of this salt dissolves in 100 
g. water at 25°(6), In order to increase 
the concentration of cuprous chloride 





AUTHOR’S CONCLUSIONS 


1. The most suitable method of sep- 
aration of butaciene and 2-butene con- 
sists in formation of the compound of 
butadiene with cuprous chloride. 


2. For indust-ial purposes, neutral 
concentrated solutinns of cuprous chlo- 
ride containing 200-259 kg. cuprous 
chloride per cu. m. are the most ad- 
vantageous. 

3. Adsorption of butadiene with this 
soltion should be carried out at 10- 
15°C, and atmospheric pressure. Under 
these conditions, the content of buta- 
diene in the 2-butene leaving the ap- 
paratus does not exceed 2.5-3.5%. 

4. Butadiene is rapidly and comovlete- 
lv eliminated from the complex Cu,Cl,: 
C,H, by heating to 80°C. The liberated 
gas contains from 85 to 98% butadiene. 

5. Reduction of the cupric chloride 
formed by oxidation is easily achieved 
with the aid of hydrochloric acid and 
copper shavings. 

6. This method may be successfully 
used in the synthetic rubber industry 
for separation of 2-butene and buta- 
diene in gases containing more than 
5% butadiene. 





per unit volume of the solution, suspen- 
sions of this salt in water could be used, 
or aqueous solutions of chlorides (am- 
monium chloride, sodium chloride, hy- 
drogen chloride) could be used as solv- 
ents for cuprous chloride, or both above 
methods combined, or dry 
chloride employed. 

Although use of suspensions appears 
at the first glance to offer the simplest 
solution, it was thought inadvisable be- 
cause of the continuous stirring required 
to keep the cuprous chloride in suspen- 
sion, of the possible clogging of the 


cuprous 





*A complete translation from Russian of the 
original article appearing in Sinteticheskii Kau- 
chuk (Synthetic Rubber), No. 8, 1935, pp. 
13-19. Translation is by Dr. J. G. Tolpin, Uni- 
versal Oil Products Co., Chicago. 


equipment, reduced reaction velocity 
and difficulties connected with the re- 
generation of cuprous chloride. Prep- 
aration of concentrated solutions of 
cuprous chloride in chlorides is based 
on the property of this salt to react with 
hydrogen chloride, or chlorides of am- 
monium, alkali and earth alkali metals, 
forming water-soluble complexes. These 
solutions offer several advantages: the 
velocity of formation of the butadiene- 
copper chloride complex is high and re- 
generation of the cuprous chloride solu- 
tion is easy and simple, requiring no 
stirring. 

By combining the above two methods, 
very concentrated suspensions and a 
high coefficient of utilization of cuprous 
chloride are possible. However, this in- 
volves work with a very dense mass, 
especially during and after the absorp- 
tion of butadiene; furthermore, in this 
case, just as in the case of aqueous sus- 
pensions, regeneration of cuprous chlo- 
ride is very difficult, clogging of the ap- 
paratus is possible and intensive agita- 
tion is needed. 


Advantage of Dry Cu.Cl, 


Concerning dry cuprous chloride, its 
advantage consists in making the use of 
iron equipment possible and its draw- 
backs spring from the necessity to de- 
velop a large surface of contact of 
cuprous chloride with the gas, from the 
comp!ex of butadiene with cnprous chlo- 
ride absorbing 2-butene with formation 
of a dense, cement-like mass from which 
recovery of butadiene is complicated by 
the difficulties encountered in attempted 
uniform heating of the mass; the reac- 
tion velocity is considerably lower and 
the rate of flow of the gas must be cor- 
respondingly reduced; regeneration of 
dry cuprous chloride involves difficul- 
ties and costs as much as its preparation, 
which makes the process of separation 
of butadiene and 2-butene by this meth- 
od much more expensive. 


In the experiments under report, car- 
ried out in a pilot plant, a solution was 
used of the following composition in per 
cent by weight: water, 60; cuprous chlo- 
ride, 20; ammonium chloride, 20. Com- 
mercial cuprous chloride contains from 
10 to 20% cupric salts and it had to be 
reduced with the aid of copper shavings. 

The apparatus used in these experi- 
ments is shown in Fig. 1. A gas was 
used discharged from the polymerizers 
at the Synthetic Rubber Plant B, con- 
taining from 10 to 64% butadiene and 
further termed here “crude 2-butene”. 
It was refined as follows: from the tank 
1 containing crude 2-butene and kept in 
the preheater 2 filled with warm water, 
the gas was passed throuvh the safety 
vessel 3 of 150 liters capacity into two 
reactors 4 and 5 connected in series. 
Each of these reaction vessels was 230 
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2—Preheater 
3—Safety Vessel 
4—Reactor 
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6—Gas Meter 
~ 7—Condenser 








1 8—Collectors 
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em. high, had an internal diameter of 
14.5 cm. and a volume of 38 liters. They 
were iron cylinders lined inside with 
copper sheets 3 mm. thick and were 
equipped with jackets for cooling and 
heating, with a pocket for a thermom- 
eter and a 30 mm. diameter distribution 
cap. The gas was bubbled through the 
reactors and after it was freed of buta- 
diene, was passed through the gas meter 


Fig. 1 


6 and cooler 7 to the collectors 8. For 
condensation of 2-butene atmospheric 
pressure and a temperature of from —15 
to —20° were used. The uncondensed 
gas was discharged through a gas meter 
into the atmosphere. For absorption of 
butadiene, a temperature of the solution 
of from 5 to 30° was used. The end of 
the absorption was determined by analy- 
sis of the emitted gas. 


TABLE 1 
Temp. of % butadi- % butadiene kg.middle % butadiene 
absorntion, ene in in recov- fraction in middle 
Exp. No. <=. initial gas ered gas collected fraction 
l —!l 64.7 92.2 2.480 69.4 
2 —0.5 51.4 96.0 5.095 51.8 
3 +12 64.7 98.3 410 88.7 
4 +12 64.7 96.7 .300 89.0 
5 + 5 64.4 96.6 .960 83.1 


TABLE 2—Effect of the Temperature of Absorption on the Extent of 
Refining of 2-Butene 


% butadiene 
in initial gas 
40.5 
41.0 
44.3 
23.9 
44.3 
44.3 
44.3 
23.9 
17.1 
42.0 
46.5 


Exp. No. 
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% butadiene 


Temp. of in recovered % butadiene 
absorption °C. butadiene in 2-butene 
+ 3.5 85.0 1.55 
+ 5.5 88.0 2.5 
1 4 95.5 He 
+10 80.9 3.0 
+10 95.0 3.8 
+10 94.9 2.2 
+10 93.3 1.5 
+15 89.4 3.8 
+15 78.1 3.1 
+18.5 92.8 7.2 
+30 86.2 $1.1 





To liberate the absorbed butadiene, 
the solution was heated with hot water 
to 80°. At this temperature, the com- 
plex compound of butadiene with cu- 
prous chloride is decomposed, butadiene 
completely eliminated and cuprous chlo- 
ride redissolved. Butadiene was con- 
densed in 7 and was then passed into 
the collecting tank 9. 


Since at the beginning of the regen- 
eration, 2-butene is liberated, which was 
absorbed and remained in the system, 
the first part of butadiene evolved 
(about 10% of the entire butadiene ab- 
sorbed) was separately collected and 
termed “middle fraction”. After libera- 
tion of the butadiene, the solution was 
cooled and the next experiment could be 
begun. The content of the cupric salt 
averaged at about 10% and thus a liter 
contained 225 g. cuprous chloride and 
both reactors contained about 12 kg. cu- 
prous chloride. 


Method of Analyzing Solution 


The solution was analyzed as follows: 
The amount of the divalent salt was de- 
termined iodometrically as usual. A 
second sample was oxidized with sodium 
peroxide, after which the total content 
of copper was determined in the oxi- 
dized sample. The difference between 
the total content of copper and the 
divalent copper was accepted as the 
amount of monovalent copper in the 
solution. In order to prevent corrosion 
of the copper walls of the reaction ves- 
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sel, 1.5 kg. copper shavings were kept 
in each vessel. 

Temperature conditions. It is revealed 
by Table 2 that at lower temperatures, 
the content of absorbed butadiene in 
the purified 2-butene is reduced. At 0° 
and lower, 2-butene is condensed in the 
reaction vessels and simultaneously it is 
absorbed by the precipitate of butadiene- 
cuprous chloride. A porous precipitate 
is thus obtained floating on the surface. 
A foam is formed during the absorption 
which is especially pronounced at 0°; 
it decreases with rise of the temperature 
and almost disappears entirely at 10-15°. 

The precipitate becomes lighter and 
at 10-15° it forms fine, heavy crystals. 
The increase of absorption at 0° is not 
due to chemical reactions, as shown by 
rapid elimination: of the absorbed gas 
from the precipitate on slight heating, 
the composition of the emitted gas be- 
ing in almost complete a reement with 
the gas charged for refining (Table 1, 
Exp. 1 and 2). A decrease of the ab- 
sorp'ion temperature below 5° under a 
gauge pressure of 0.2 atm. is shown by 
Table 1 to cause absorption and con- 
densation of 2-butene and _ butadiene. 
However, this does not improve their 
separation, and increases the amount of 
the middle fraction formed. 

At 15°, the amount of butadiene pass- 





Final Article 


This article is the concluding one 
of a series of translations from Rus- 
sian scientific literature which have 
been published in the Technical Sec- 
tion of NATIONAL PETROLEUM NEws, 
with the co-operation of the Petro- 
leum Division of the American Chem- 
ical Society. These articles have been 
selected as reporting on research 
work of interest to petroleum tech- 
nologists in this country. 

Translations have been made by 
Dr. J. G. Tolpin of Universal Oil 
Products Co., Chicago. The facts 
and opinions in these articles are sole- 
ly those of the original authors. Uni- 
versil Oil Products Co. does not 
necessarily endorse the statements 
made. 

The preceding three articles were: 

“Cracking of Kerosine and Gas Oil 
from Perm Crude with Aluminum 
Chlorides,” Aug. 2, pp. R-540-544. 

“Polymerization of Isobutene Over 
Hydrosilica‘e Catalysts,” Sept. 6, pp. 
R-643-645, 

“Neutral Products of Oxidation of 
Petroleum Hydrocarbons by Oxvgen 
of the Air,” Oct. 4, pp. R-702-708. 











TABLE 3 
Corcevtretion 
Te~n. of Rate of flow % hwtad'ene of the oh- 
absoton, of gas. liters in in'tial ta’-ed hvta- in 2-butene 
Exp. No. *C. per hour gas diene % % butadiene 
1 mY +10 265 113 70.6 22 
wees Aare a +10 245 23.9 80.5 3.0 
Ms AA Aare «5 +10 2° 229 89.5 2.5 
. [Oe ee a +10 450 443 89 2 2.5 
es. : +10.5 280 46.3 82.0 3.14 
. Raa +10 220 514 95.4 4.7 
ee OS Ses oes - +10 280 61.0 950 12.1 
ee +10 800 65.1 97.5 7.3 
TABLE 4 
Gauge % buta- Concentration % buta- Amount of 
pressure, Absorption d'ene in of obtained dieve in the middle frac- 
Exp. No. atm, temp. °C, init‘al gas butad’ene, % middle fraction ~- tion, kg. 
1 0.6 45 61.0 94.5 550 8.150 
2 1.3 11.0 64.6 93.4 65.4 7.810 


TABLE 5 
Liters % buta- % butadiene 
Exp. gas charged Temp. of diene in in 2-butene 
No. per hour absorption initial gas after separation 
1 220 +10 44.3 3.8 
2 220 +10 44.3 22 
3 400 +10 443 25 
4 450 +10 44.3 3.5 
5 500 +10 44.3 10.6 
TABLE 6 
Properties of vulcanized car- 
Conzen- -———————bon black reinforced mixture-——————-- 
Sample _ tration of Plas- Vulcanization Tensile Relative Res‘dual 
No. butad‘ene, % Gristle ticity period, minutes strength elongation elongation 
1 95.9 Present 15 81 364 16 
2 96.6 Present 15 75 312 12 
8 96.0 Present 18 20 114 470 26 
4 94.0 None .40 80 94 326 14 
5 94.0 Present .29 15 89 432 26 
6 94.0 Present .29 15 87 368 18 
3 820 None .36 15 68 432 18 
8 82.0 None .36 20 101 470 28 
9 88.2 None 27 15 87 444 16 


ing through the apparatus unabsorbed 
begins to increase (Table 2) and at 18° 
it is not lower than 7.2%. The most ac- 
ceptable temperature of absorption should 
be regarded as 10-15°. At these tem- 
peratures, the content of butadiene in 
the refined 2-butene is within the inter- 
val of 1.5-3.5%, which does not hinder 
further processing of 2-butene. Further- 
more, this temperature may be reached 
throughout the major part of the yield 
by using water instead of brine as a 
cooling agent. In addition, an exact sep- 
aration of 2-butene from butadiene is 
achieved. 


Effect of the concentration of butadi- 
ene in the initial gas. Mixtures of buta- 
diene and 2-butene were used in sepa- 
ration experiments containing from 10 
to 65.1% butadiene. Under the condi- 
tions of performance of the experimental 
unit, the content of butadiene in the gas 
could be reduced from 45-50 to 2-3%. 
(Tables 3, 4 and 5). When the con- 
centration of butadiene exceeded 50%, 
the amount of butadiene passing through 
unabsorbed increased to 7-12%, i. e., an 
additional reactor or repeated puri*cation 
of the gas was necessary to effect a 
complete separation. 

As a rule, treatment of a gas contain- 
ing 50% butadiene or more gives a 
product with 93-95% butadiene. 


Effect of pressure. An increase of 
the gauge pressure over .4-.5 atm. (re- 
quired to counteract the pressure of the 
columns of liquid in the reactors) at 
temperatures of absorntion ranging from 
5 to 10° causes partial condensation and 
adsorption of butadiene and 2-butene 
by the precipitate of butadiene-cuprous 
chloride. Rapid evolution of the gas 
when the pressure is reduced proves 
that no chemical process occurs in this 
case. The composition of the liberated 
gas is very elose to that of the initial 
gas: for the above reason, employment 
of elevated pressure after the first reactor 
is uncuitable for separation of mixtures of 
butadiene and 2-butene at temperatures 
from 10 to 15°. 









Effect of the rate of flow. The gas 
passed into the reactors through a copper 
tube welded into the bottom of the 
reactor and was bubbled throuch the 
solution. In order to increase the sur- 
face of contact of the gas with the solu- 
tion, a 30 mm. diameter cap was used 
serving for improving the distribution 
of the gas. The amount of gas used 
was within 200 and 500 liters per hour. 
Up to 450 liters per hour, no butadiene 
passed unabsorbed, but. this occurred 
when the rate of flow was increased to 
500 liters per hour. 


Liberation of butadiene. Butadiene 


is liberated by heating the solution in 
the reactor, whereupon the compound 
butadiene-cuprous chloride is decom- 
posed, the copper salt being dissolved: 
Cu.Cl,.C,H,.4H.O ——» Cu.Cl.+C.H,-4 
4H.O. 


Rapid evolution of butadien 
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begins at 30-40° and continues until 
the temperature reaches 75-80°. A fur- 
ther rise of the temperature does not 
result in liberation of more gas. 


Utilization of cuprous chloride. The 
content of butadiene in the gas emitted 
from the first reactor amounts to 4-6% if 
the feed gas contains not more than 50% 
butadiene and the rate of flow of the 
gas does not exceed 450 liters per hour. 
As long as the extent of utilization of 
cuprous chloride does not exceed 25- 
80% of the theoretical amount calculated 
per one reactor, the composition of the 
exit gas remains unchanged and no 
increase of the butadiene passing unab- 
sorbed is observed. 

After this limit, the amount of unab- 
sorbed butadiene increases but the ab- 
sorption still continues and the extent 
of utilization of cuprous chloride reaches 
70% of the theoretical. The second 
reaction vessel serves only for additional 
absorption in which the utilization of 
cuprous chloride reaches 25-35%, i. e., 
the extent of utilization of the cuprous 
chloride charged is 40-45% theoretical. 


Limit of service of the absorption 
solution. Theoretically, the cuprous 
chloride solution should give a very long 
service period. Practically, however, this 
period is limited. The air coming in 
contact with the solution in pumping, 
charging the solutions, etc. brin~s about 
oxidation of cuprous chloride to a green- 
ish-white precipitate of cupric hydroxide. 
From 15 to 30% of the solution becomes 
oxidized after it has been uced 20 times. 
This high extent of oxidation in the pilot 
plant was due to the fact that nitrogen 
containing up to 5% oxygen was blown 
through the apparatus before each exper- 
iment. This was made necessary by 
construction deficiencies of the pilot plant, 
but is in general not a requirement of 
the process. 


Regeneration of the solution. A cal- 


culation shows that for absorption of 
1 kg. butadiene. 3.66 kg. cunrons chloride 
are required. The extent of utilization of 
the solution did not exceed 50% theor., 
i. e., absorntion of 1 kg. butadiene 
required 7.32 kg. cuprous chloride, or 
when recalculated for the commercial 
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salt of 85-88% purity, 8.6 kz. cuprous 
chloride. Using the solution 60 times in- 
volves an expenditure of about .15 kg. 
cuprous chloride per kg. butadiene, which 
makes the process very expensive. Thus, 
s simple and inexpensive method of 
regeneration of cuprous chloride was 
necessary. 

When pure solutions of cuprous chlo- 
ride are used, reduction of the divalent 
to the monovalent copper may be carried 
out easily and rap‘dly with the aid of 
hydrochloric acid and copper shavings. 
The precipitated copper hydroxide is 
dissolved by adding the required amount 
of hydrochloric acid in small portions 
and the cupric ch'oride is reduced to 
cuprous chloride. The reaction is carried 
out in aqueous solutions of ammonium 
chloride or sodium chloride at different 
temperatures. The cuprous_ chloride 
formed is immediately dissolved by so- 
dium chloride or ammonium chloride, 
leaving a clean surface of the copper 
shavings. 

In Fig. 2, the time in hours is plotted 
on the ordinates and on the abccissas the 
amount of divalent copner decreasing 
from 100 to 0% from left to right and 
the corresponding increase of the amount 
of monovalent copper. It is seen that 
with rise of the temperature from 20 
to 40°, the process of reduction is 
greatly accelerated. Further rise of the 
temperature to 80° brings about only a 
sli ht change in the rate of reduction 
and this change is more pronounced in 
solutions of sodium chloride than in solu- 
tions of ammonivm chloride. The re- 
duction may be regarded as practically 
complete at 40-60° after 2-6 hours, 
depending upon the percentage of diva- 
lent copper in the solution before the 


, reduction. 


When cuprous chloride is uced in the 
form of a susnension, its regeneration 
is very difficult hecause the entire conner 
salt cannot be dissolved and copper chlo- 
ride liberated in the regeneration is 
precipitated in the form of a thin, dense 
layer on the surface of the copper shav- 
ines, due to which the process is con- 
siderably pro'onged. Receneration of 
drv cunrous chloride is still more com- 
plicated and has no advantages over 
its preparation anew. 








100:3¢u* 


Fig. 2—Reduction of cupric chloride to 
cuprous chloride at various tempera- 
tures. Process of reduction is greatly 
accelerated with increase of tempera- 
ture from 20 to 40°C, pa:ticularly in 
solutions of sodium chloride 


The ease and rapidity of regeneration 
of cuprous chloride from concentrated 
solutions with only slight losses of ma- 
terials is one of the most important 
factors determining the selection of pure 
solutions of cuprous chloride. The ad- 
vantages of dry cuprous chloride and 
concentrated suspensions, which are ap- 
parent at first glance because of the 
smaller volume of the reaction mass, 
is reduced to nil by the d fficulty en- 
countered in their regeneration and other 
disadvantages mentioned above. The 
actual expenditure of cuprous chloride 
is very small, owing to the ease of regen- 
eration of its solutions. Only hydro 
chloric acid is consumed in the dissolu- 
tion of copper hydroxide and a part of 
the ammonium chloride spent in dissolv- 
ing cupric chloride. The metallic copper 
is recovered either in the form of chlo- 
rides of copper or by electrolysis in the 
form of metal. 

Polymerization of separeted bytodiene. 
A number of samples of butadiene ob- 
tained by separation from 2-butene with 
cuprous chloride were tested by polymer- 
ization with metallic sodium in bottles 
and these showed that this method of 
refining of butadiene does not form 
products making the polymerization of 
butadiene difficult. The quality of the 
polymer obtained under ordinarv con- 
ditions was good; however, the polymer- 
ization of butadiene of 90% purity or 
higher was frequently accompanied by 
formation of hard inclusions (cristle). 
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A Salute to CATALYSTS 
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Properties of Metal Carbides as Catalysts 


Reviewed in Bureau of Mines Report 


ROMPTED BY GROWING INTER- 

EST in this country on the Fischer- 
Tropsch synthesis of hydrocarbons, the 
Bureau of Mines has published a corre- 
lation of the more reliable and interesting 
data on metal carbides, believed by some 
authorities to be the true Fischer-Tropsch 
catalyst. For some time the Bureau has 
been experimenting with coal and water- 
gas as a source of petroleum hydrocarbons 
through hydrogenation and other means. 
This present report of investigations 
(R. I. 3770) is one of the products of 
this continuing research. 

There seems to be considerable dis- 
agreement among investigators as to the 
exact mechanism of the F-T reaction, as 
evidenced by the extensive literature. The 
carbide theory, advanced by Fischer and 
Tropsch, is the one favored by the Bu- 
reau in this critical comment on carbides 
of iron, nickel, and cobalt and their sig- 
nificance in this catalytic synthesis. 

The Bureau’s conclusions in the report, 
entitled “The Preparation and Properties 
of Metal Carbides,” by L. J. E. Hofer, 
assistant physical chemist at the Pitts- 
burgh experiment station, gives a sum- 


mary of the probable physical and chem- 
ical characteristics of the F-T carbides 
shown in Table 1. 


Three Different Mechanisms 


Correlation of the results reported in 
the literature give three different reactions 
for the kinetics of formation of the thrce 
F-T metals: iron, cobalt and_ nickel 
(ruthenium also has been used as a 
catalyst): 


(1) A rapid reaction, proceeding on 
the surface before it has been covered 
with carbide and reaction products. 


(2) A slew reaction, which may take 
weeks for completion. At the completion 
of this reaction the catalyst has a definite 
composition by weight of carbide, corre- 
sponding to Fe.,C, Ni,C and Co.C. This 
is not quite true of iron where some Fe,C 
may be formed. This slow reaction is 
properly identified with carbide forma- 
tion in the lattice and is pressure-inde- 
pendent for magnitudes exceeding 30 
mm Hg for cobalt. 


(3) If the temperature is above a char- 
acteristic value for each metal, carbon is 


TABLE 1—Summary of Characteristics of the Fischer-Tropsch Carbides 


Iron 
Properties 
Formula P 
Decomposition Temp. 
Density as 
Heat of formation ... 


Fe.C 


Preparation of pure carbides 
from CO 
Reduction with H, 
Time ans 


Starting material 
Temperature 


Carbiding with CO 
Time . 
Temperature 
Flow 
Sample size 
Carbon formation 


225°C. 


Preparation of impure carbides 
from CO 
Reduction with Hy, 
Time 


Carbiding with CO 
Temperature* 
Flow 


Preparation of impure carbides 
from C.H, 
Reduction Hz, 
Carbiding temperature 


Analysis with H,> 
Temperature 


Very long. not stated Not 
>400 hours 
Ignited Fe (NOs)s 


247°-262°C. 


mis ; 3-400 hours 


0.75-1.5 1./hr, 
1-2 grams 


—~150 hours 


1./hr. 
grams 


290°-300°C. 


Cobalt 


CoC 


Nickel 


NiC 
880°-420°C, 
7.97 at 18°C. 

—9.2—0.8 _ kilocal- 
ories 


—11.8 kilocalories 


stated (not Not stated (not as 
lone as Fe) long as Co) 
Not stated “Nickel oxide” (?) 


280°-300°C. 275°-285°C. 


8-400 hours 
<226°C. 250°-270°C, 
075 1./hr. Not stated 
1-2 grams 1-2 grams 
225°C. 275°-285°C. 


160 hours 


—~800 hours 
280°-S00°C. 


—~200 honrs 
275°-265°C. 


276°C, 
0.75 1./hr. 
1-2 grams 1-2 grams 


300°C. or higher ? 


Not stated 
200°C. 


280°C. 300°C. 


a Temperature at which all the metal can be converted to carbide with usual flow velocity. 
b Analysis to distinguish between carbidic and elemental carbon. 
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formed in addition to the carbide. This 
carbon formation continues until the iron 
is diluted to 1% of the total iron-carbon 
mass. By means of this carbon formation 
the iron and any metal with it is dis- 
tributed through the carbon in a finely- 
divided state. Obviously, above the 
critical temperature, mixtures of iron and 
carbon corresponding to almost any com- 
position can be prepared with the carbon- 
forming reaction apparently of first order 


Carbides of Fischer Catalysts Described 


All the carbides of F-T catalysts are 
more unstable than the true refractory 
carbides. As iron, cobalt and nickel, the 
carbides are unstable with respect to car- 
bon and metal. 

For all known F-T catalysts the ratio of 
carbon-atom radius to metal-atom radius 
is equal to or greater than 0.58. This 
seems to be a necessary condition for F-T 
activity. 

The F-T carbides are more or less dis- 
torted interstitial compounds, with the 
carbon inserted into the interstices of the 
distorted metal lattice. The carbon does 
not exist in the ionic form. It is bound to 
the metal by essentially intermetallic 
bonds. This may not be true of the surface 
carbide. 

It is almost inconceivable that carbide 
formation in the body of the catalyst will 
not profoundly modify the properties of 
the catalyst, the report states. The metal- 
to-metal distances will change: The elec- 
trical and magnetic properties will not re- 
main the same. Hydrogen dissolved in the 
lattice will probably not behave the same, 
partly because many of the interstices in 
the metallic lattice are filled. The adsorp- 
tion of the reagents and desorption of the 
products probably is modified by the car- 
bides. The papers of Matsumura, Tarama 
and Kodama (Physikochemische Unter- 
suchungen zur  Benzirsynthese _ I-III: 
Jour. Soc. Chem. Ind., Japan, 43, June 
1940, pp. 175B) on pure iron and cobalt- 
metal catalysts are doubtless beside the 
point, the Bureau scientist believes, since 
the real catalyst body is probably the car- 
bide. 

Carbon formation by carrying away 
active centers and producing irreducible 
residues on the catalyst would tend to 
poison it. Whether this is really important 
in the F-T synthesis is hard to say. A 
catalyst pretreated with CO -at 350° is 
said to be inactive. This would seem to 
indicate that carbon formation is detri- 
mental. 


Proof of Carbides Formation Cited 


To support the belief of carbides forma- 
tion the report citcs experimental work 
on nickel, which first was reduced with 
pure hydrogen at 275-285°C. until con- 
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stant weight was obtained and then 
treated with oxygen-free carbon monoxide 
t various temperatures. (Work on the 
ther two metals, iron and cobalt, also is 
ited ). 






























































When treated with CO at temperatures 
inder 270°C until reaction ceased, the 
esulting material had absorbed nearly 
he 6.37% carbon, corresponding to the 
formation of Ni,C. Decomposition by 





Lis gain treating with pure H, at 180°C. 
on ielded methane and some higher hydro- 
on arbons while the sample weight reverted 
on to original weight of pure Ni. Decompos- 
is- ig with hydrochloric acid also yielded 
y- hydrocarbons with no trace of ele- 
he mental C, 

id 


If treated with CO above 285°C. until 


n- : 
- reaction rate was constant, then with oxy- 
- gen-free H,, just enough methane was 


produced to correspond to Ni,C. The bal- 
ed ance of the unconsumed C was not at- 
tacked by hydrogen at the temperatures 





“ used. Treatment with HCl produced 
he hydrocarbons, but a black residue of ele- 
ae mental carbon was left behind. 

Further experimentation discloses that 
of apparently the percentage of carbidic 
us carbon varies inversely with the time of 
is carbon monoxide treatment and inversely 
-T with the amount of elemental carbon 

formed—provided the temperatures of 
is- treatment are comparable. This gives rise 


he to the Bureau’s explanatory hypothesis 


2 
he that the reaction proceeds by the follow- Ps ra d OX | Ca | ly, fireproof con- 





ok g mechanism: ° . 
ra a Seaman struction results from fire. From the discov- 
= (1) 2 CO + Co => Cac + CO, . . 
lic (surface carbide) ery of mortar for the Pyramids by burning 
ce (2) Co-C + Co -» Co,C, ee 

(lattice carbide) gypsum, on through the ages to the manufac- 
_- (3) ae = = + roe ture of modern Portland Cement, fire has been 
v1 Clattice elementa 
of Co-C — C +Co a pre-requisite in making fireproof masonry 
a (surface) (elemental) i 4 s 
- . . vie materials. Equally essential is the use of fire 
ec- This proposed mechanism is based on 
re- the assumption that the carbon in the sur- in petroleum refining. With skillful engineer- 
the face carbide can readily diffuse into the i d h Al h f 20 
ne, interior of the metal lattice, and that ele- ing ana research corn has tor years met 
in mental carbon accelerates the decomposi- the increasingly complex demand of the - 
rp- tion of lattice and surface carbide into ; : - , 
the carbon and metal. changing techniques in processing every type 
ar- . . . 
ee Lattics Cosbide Cheesy Adnieel of petroleum product. Alcorn installations in 
“4 en exisipest off tthe: tetites thane 68 Oe major refineries throughout the world are 
ine€ carbide formation, X-ray studies of the today setting new records for top perform- 
It. various compounds reported in the litera- ° C id h 
th ture are given, with supporting theories. ance at lower operating costs. Uonsider the 
nce These show that Ni,C definitely has a merit of Aleorn’s experience and knowledge 
a crystal structure of its own, differing from . : 
; the metal, and evidence indicates this for the solution of your heating problems. 
_ probably is true for the carbides of iron 
<a ind cobalt also. 
ble 
t The rapid initial reaction of carbon 
ant monoxide with an F-T metal is identificd 


A with the establishment of a surface phase 
is 1 the catalyst; the slow second stage with ; 
ti me sort of diffusion from the surface 





tri phase into the crystal lattice. These are ti 
scussed critically in this report and C m b Tele (: rovan an 
j mpared with determinations of carbide v) .o7 US Pp y 
used F-T catalysts. The statement is § , ae 
na- made, with reference to carbon formation, | oe ama SCHAFF BUILDING, PHILADELPHIA 


ork that the upper temperature limit of the 
vith [ synthesis is determined by the onset 
on- carbon formation. 


Los Angeles + Houston + San Francisco 
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GEAR LUBRICANTS STANDARDIZED 






Recommended Practices and Types of Lubricants, for Open and 
Enclosed Gears, Including Worm Gears, Proposed as Tentative 


Standard by Manufacturers Association 


ECOMMENDED PRACTICE for gear lubrication has been developed by the 
American Gear Manufacturers Assn. and has recently been ..ade tentative 
standard, according to Newbold C. Goin, Pittsburgh, executive secretary of the 


association. 


‘The standards and precedure are the work of a Gear Lubrication 


Committee of the association, of which H. A. McConville, General Electric Co., 


Schenectady, N. Y., was chairman. 


Eleven grades of lubricants are classified by viscosity range, for enclosed and 


open gearing. 
hypoid gears. 
animal fats are termed desirable. 


Straight mineral lubricants are specified for all except worm and 
For worm gears addi.ions of 3 to 10% of acidless tallow or similar 


For hypoid gears an acceptable grade of extreme pressure lubricant is recom- 


mended. 
cial additives are advised if necessary. 


In general, for abnormal loads, speeds or temperatures, oils with spe- 
The official tentative standard specification 


of the American Gear Manufacturers Assn. is as follows: 


Part 1—General 
Section I—Scope 


1. This standard covers the me'hod 
of lubricating and the type and grade of 
oil to be used in enclosed gear drives 
and open gearing. It is applicable to the 
following types of gearing: 


Helical Worm 
Herringbone Hypoid 
Straight Bevel Spur 


Spiral Bevel 
Section I]—Limitations 


These specifications app!y only when 
the gears are designed and rated in ac- 
cordance with AGMA standards. The 
ambient temperature range for which 
they apply is fron 0 to 150° F. Gear 
drives operating outside of this range 
or those operating in extremely humid 
or chemical-laden atmospheres should 
be referred to the gear manufacturer 
or lubricant supplier for his recommen- 
dation. 


Section [I—Lubrication of Gear Teeth 

The areas of contact on gear teeth are 
relatively small and the unit pressures 
produced in transmitting the loads are 
relatively high. It is therefore essential 
to provide a film of lubricant of suffi- 
cient strength to withstand the localized 
pressure during the period of contact. 
The peripheral speed of the gears gov- 
erns the period of tooth contact and 
determines the length of time the film 
must withstand the pressures. When 
speeds are high, the time is very short 
and the loads are usually light and as 
a result an oil of comparatively low vis- 


the viscosity of mineral oil varies in- 
versely wih the temperature, which fact 
makes it desirable to use an oil of heavier 
grade at high ambient temperatures than 
would be used for the same application 
operating in a low ambient tempera!ure. 


‘Also, for low temperatures an oil must be 


selected which has a pour point lower 





TABLE | 


Viscos‘ty Range For Various AGMA Lubricants 
AGMA 


Lubvic ant Viscos'ty Range S.U.V. Seconds 
No. At 100°F., At 210°F. 
1 : 180 to 240 
2 2-2. 86020860 
eee . 490 to 700 
4 700 to 1000 
5 ce teal 80 to 105 
6 <n iars 105 to 125 
7 ae re ee ee 125 to 150 
7 Comp.* os 125 to 150 
8 ae aie 150 to 190 
8 Comp.* ; 150 to 190 
phy ae ete ; 350 to 550 
Mw .. ; ; 900 to 1200 
> are Lane 1800 to 2209 





*The oils marked “Comp.” are those com- 
pounded with 3 to 10% of acidless tallow or 
other suitable animal fat. 

Oil's No. 9, 10 and 11 should be of a tacky ad- 
hesive nature so that they will adhere well to 
the tooth surfaces. 





than the minimum temperature expected 
for the application. 

2. Where the operating temperature 
for any one application varies more than 
80° F., a viscosity index (Dean and 


Davis) of 60 mininum is desirable. For 
ordinary app!ica'ions, a viscosity index 
of 20 minimum is satisfactory. 


Section V—Type of Oil 


1. Lubricating oils for use with gears 
and gear units should be high grade, high 
quality well refined petroleum oils. They 
must not be corrosive to gears, or to ball, 
roller or sleeve bearings; they must be 
neutral in reaction; free from grit or 
abrasives; and have good defoaming prop- 
erties. For high operating temperatures 
they must have good resistance to oxi- 
dation. 

2. Lubricants of the straight mineral 
type are to be used for all except 
worm and hypoid gears. For worm 
gears, additions of 3% to 10% of acidless 
tallow or similar animal fats are desir- 
able. For hypoid gears, an acceptable 
grade of extreme pressure lubricant is 
reco.mended. For applications where 
loads, speeds or tempera‘ures are ab- 
normal, it may be necessary to use oils 
with special additives. 


Section VI—Viscosity 

The viscosity range for the various 
AGMA lubricants is shown in Table I 
The oils specified by number for the 
various types of gearing and ambient 
temperatures must be within this vis- 
cosity range. 


Part Il—Oil Lubrication 
of Enclosed Gear Units 


Section I—Scope 


The recommendations which follow 
cover the lubrica‘ion of enclosed gear 
units of all types within the range of 
sizes of commercial enclosed gear drives. 


Section II—Limitations 


1. The recommendations which fol- 
low are applicable to enclosed gear 
drives in which the high-speed shaft 
ro'ates within a nominal speed range of 
600 to 1800 rom. One exception to 
this is high-speed gear units which nor- 
mally operate at speeds higher than 1800 





TABLE Il 


Recommended Lubricants for Enclosed Units of All Types Except Worm Gears 


Ambient Temperature, °F. 















cosity should be used. When speeds Type of Units Size of Units 0-40 41-100 101-150 
are low and the loads heavy, the contact et > id <4 

time is considerably longer and an oil —" =" - 
of higher viscosity should be used. Parallel shaft Low-speed, Centers up to 20 in. 2 4 5 
. units Low-speed, Centers over 20 in. 3 5 6 
Section IV—Temperature Planetary gear O.D. of housing up to 16 in. 2 3 4 
1. The ambient temperature, which units O.D. of housing over 16 in. 3 4 5 
is here defined as the temperature of the Gearmotors All sizes 2 ‘ 5 
air in the vicinity of the gears or gear — or straight Cone distance up to 12 in. 2 ¢ s 
unit, hen éenstilevable bearing eg hovel gear aie oe distance over 12 in. 3 5 6 
viscosity of oil to be used. In general, ae oe : . . 
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A BIG STEP FORWARD IN AUTOMATIC CONTROL 


OOPER-BESSEMER engineers have perfected a unique system 
E very stag e of that insures smooth compressor performance through full 


° ° volume range. It will help any plant—chemical, refinery or other 
unloadin g ls speed process industry—where compressors are called on to maintain 


extremely accurate, uniform pressures or flow rates under widely 
controlled!* fluctuating loads. 


Cooper-Bessemer has pioneered in control techniques as applied 
to compressors—control of pressures, flow rates, torque, etc. Now, 
a simple, reliable method has been developed to interpose speed 
control between the successive steps of unloading to give a 
straight-line control over approximately 100% demand. This new 
method of smoothly and accurately matching compressor capacity 
to process demand extends the advantages of speed control far 
below the limits previously practical with automatic control. 


In the graph chart above, the volume-time curve and speed-time 
curve show how unloading combines with speed control to produce 
straight-line performance. 


This new-type control is now available for all sizes of Type G-MV 
compressors. It does not require elaborate or expensively different 
equipment. If you have a control problem, drop us a line. Our 
'¥ representative will be glad to arrange for installation of this new 
Top view of one of the compressor Cooper-Bessemer control system when you order your new 
cylinders of an 800 hp G-MV compres- G-MV compressors. 
sor unit in a process application, * Patent Applied for. 


showing. pneumatic suction valve 
liffers. 


G-MV COMPRESSORS 


The Cooper-Bessemer Corporation 


MOUNT VERNON, OHIO and GROVE CITY, PENNA. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas Shreveport St.Louis Los Angeles 
New York Tulsa Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash. 
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rpm. The recommendations for these are 
shown in Table II. 

2. For spur, helical and herringbone 
gearing, the recommendations as shown 
apply only to gears cut after heat-treat- 
ment. If they are heat-treated after 
cutting, the next higher AGMA lubri- 
cant number is to be used for a given 
unit size and ambient temperature. 

3. The recommendations as shown for 
units using straight or spiral bevel gears 
are for gears heat-treated either before 
or after cutting. 


Section IlI[—Lubrication Recommenda- 
tions 


1. Table II shows the grade of oil 
to use for drives of all types except 
those employing worm gears, and this 
latter group is covered by Table III. 

2. When operating in the 0 to 40° 


TABLE Iil 


Recommended Lubricants for 
Enclosed Worm Gear Units Only 
Ambient Temperature, °F. 
0-40 41-90 91-120 


Service and use use use 
Worm Speed AGMA AGMA AGMA 
No. No. No. 
Intermittent operation 5 5 7 Comp. 


* All worm speeds 
Continuous Operation. 
Worm speeds below 7 Comp. 8 Comp. 8 Comp. 
600 rpm *°*Diluted 
Continuous Operation. 
Worm speeds 600 7 Comp. 7 Comp. 8 Comp. 
rpm and over *°*Diluted 

*Where period of operation is insufficient 
to produce any appreciable rise in oil bath tem- 
perature. 

**Diluted AGMA No. 7 comp. oil should be 
diluted with a lighter oil, preferably not ex- 
ceeding 500 sec. viscosity at 100°F., until the 


desired fluidity is obtained. The lubricant 
used for dilution should be of the same basic 
crude as that of the recommended oil. The 


lubricant supplier should be consulted if there 
is any doubt. 


range of ambient temperature, the lubri- 
cant selected must have a pour point be- 
low the lowest temperature expected. 


Section IV—Maintenance 


1. To obtain long life from a gear 
unit, it is necessary that the oil be clean 
and free from sludge at all times. To 
be assured of this, the oil must be 
changed at regular intervals. 

2. For a new unit the oil should be 
drained at the end of two weeks opera- 
tion and the case thoroughly flushed 
with light flushing oil. For refilling, the 
original oil can be used if it has been 
filtered, otherwise new oil must be used. 
After this, a change of oil every 2500 
hr. of operation or every six months, 
whichever occurs first, is sufficient for 
units operating under normal conditions. 
Where operating conditions are severe, 
such as a rapid rise and fall in tempera- 
ture of the gear case with accompanied 
sweating of the inside walls and result- 
ing formation of sludge, or where op- 
eration is in moist or dusty atmospheres 
or in the presence of chemical fumes, 
it may be necessary to change the oil 
at intervals of one to three months. 
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8. Sludge in gear units may be caused 
by metallic particles ground off the gears, 
from dust and dirt and by the presence of 
moisture or chemical fumes. Therefore, 
every precaution should be taken to pre- 
vent water and foreign particles from 
entering the gear case. 


Part IIl—Oil Lubrication of 
Open Gears 


Section I—Scope 


The recommendations which follow 
cover the lubrication of open and semi- 
enclosed gearing of all types. 


Section II[—Limitations 


The recommendations are applicable 
to gears operating at moderate and slow 
speeds. The maximum permissible speed 
is that at which the lubricant will adhere 
to the teeth and will vary with the ap- 
plication and operating conditions. 

This part covers oil lubrication of gears 
as distinguished from grease lubrication. 
The oil used may, however, contain 
special additives to increase its adhesive- 
ness, 


Section I1I—Methods of Lubrication 


Various methods have been devised for 
the lubrication of open gearing because 
of the wide range of applications in 
which they are used. These methods 
can, however, be grouped in two gen- 
eral classes which are as follows: 


(A) StusH-PaAn LUBRICATION 


This method of lubrication is recom- 
mended for high grade heavily loaded 
gears operating at moderate and slow 
speeds. It involves the use of a slush 
pan mounted below one of the gear 
elements in a position such that a num- 
ber of gear teeth are submerged in oil. 
As the gear rotates a small amount of 
lubricant clings to the teeth and is car- 
ried into the mesh. 

The oil used should be of a tacky na- 
ture so that it adheres well to the tooth 
surfaces. It should be heavy-bodied 
but not so heavy as to channel in the 
pan. 


(B) HANp LuBRICATION 
Hot—by brush or pouring. 


On applications where a slush pan is 
impractical, this method of lubrication 
is recommended for moderate speeds and 
heavy loads or when gears are operat- 
ing at elevated temperatures. In con- 


TABLE IV 


Recommended Lubricants for Open Gearing of 
All Types Except Worm Gears 


--—Ambient Temperature, °F.—-- 


0-40 41-100 101-150 
Method use use use 
AGMA No. AGMA No. AGMA No. 

Slush Pans 3 5 6 
Hot—by brush 

or paddle 10 10 ll 
Cold—by brush 

or paddle 6 8 10 
Hand-oiled 4 6 8 










sists of heating the lubricant to a tem- 
perature such that it flows freely and 
is then applied to the gears with a 
brush or by pouring. An _ extremely 
adhesive lubricant should be used. 


Cold—by brush or pouring. 


This method of lubrication is recom- 
mended only for slowly moving and 
roughly cut or cast teeth carrying com- 
paratively light loads. It consists of ap- 
plying the lubricant to the gears with 
either a brush or paddle. The oil used 
should be adhesive in nature so it will 
stay on the teeth. 


Hand-Oiled. 


This type of lubrication is limited to 
small gears which are used principally 
for motion transmission where the loads 
are very light. The oil is applied by 
merely pouring on the gear teeth. 


Section IV—Lubrication Recommenda- 
tions 


Table IV shows the proper AGMA 
number to use for open gearing of all 
types except worm gears. Table V cov- 
ers the recommendations for worm gears 
only. 


TABLE V 


Recommended Lubricants For Open 
Worm Gears Only 


--—Ambient Temperature, ° F.—-- 
0-40 41-100 101-150 
Method use use use 
AGMA No. AGMA No. AGMA No. 


Cold or hot— 
by brush 
or paddle 6 8 


Section V—Maintenance 


1. Because open gearing comprises 
so many types and is used under such 
a wide range of operating conditions, 
it is difficult to make recommendations 
applicable to all situations. Often such 
gears are protected by dust-excluding 
sheet metal housings while others have 
no covering. 

2. For slush-pan lubrication, the oil 
should be changed once every six months 
for applications where it is not subject 
to dust or contamination. Where dust 
or an excessive amount of moisture is 
present, the oil should be changed every 
two to four months. 

8. All hand-lubricated gearing de- 
pends on the periodic application of oil 
to the gears to maintain a constant film. 
The frequency of application depends 
on speed, load, and operating condition 
and may vary from one hour where 
speeds and loads are high to 24 hours 
for lightly loaded slow-speed drives. 
The proper intervals between applica- 
tions can be determined only by inspec- 
tion of the tooth surfaces. 

4. Gears operating in dusty atmos- 
pheres should be periodically cleaned 
with kerosine or other suitable solvent. 
The dirt and grit adhering to them can 
seriously damage the tooth surfaces if 
it continuously passes through the mesh. 
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Pressure Drops in Granular Beds 


By A. O. Oman* and K. M. Watson* 


Measurements were made of pres- 
sure drops when passing air through 
packed beds of uniformly sized pel- 
lets. It was found that the manner in 
which the bed is formed is of utmost 
importance. Pressure drops with dense 
arrangement of the bed may be over 
twice as great as for a stable, loose 
arrangement of the same pellets. 


On the basis of the data obtained 
and those of other investigators, equa- 
tions and charts are developed for 
the prediction of pressure drops in 
beds which are packed under con- 
trolled conditions. Deviations from 
these correlations are for the most 
part less than +15% for the range 
of conditions investigated. 


N CATALYTIC operations which em- 

ploy granular solid catalysts the flow 
and pressure-drop characteristics of the 
system are of primary importance in de- 
termining the distribution of reactants 
between parallel reactors or between dif- 
ferent sections of a single reactor. This 
problem of distribution is particularly 
serious in high temperature processes 
where a carbonaceous catalyst deposit is 
formed. 


It is well recognized that the most uni- 
form flow distribution can be obtained 
with regular, geometrically shaped’ par- 
ticles of uniform size. Inclusion of a 
range of particle sizes in a bed tends to 
promote irregular size distribution and 
unpredictable flow characteristics which 
depend on the extent to which the small 
particles fill in the interstices between 


(Article 7 in a Series) 


the large ones. If a catalyst of widely 
varying particle size must be used it is 
preferable to screen it into closely sized 
fractions and prepare a bed with sepa- 
rate layers of uniformly sized material so 
placed that the flow of reactants is from 
one layer to the next. 

Even with particles of uniform shape 
and size large variations in flow charac- 
teristics result from different types of ar- 
rangement of the particles in the bed. If 
a reactor is filled by rapid dumping, the 
particles tend to bridge together and 
form regions having abnormally high 
voids and low flow resistance. Once 
such bridging has been formed it is very 
difficult to eliminate except by repack- 
ing the bed. Vibration is of little benefit 
unless it is sufficiently violent to re- 
arrange the particles completely. 

The best method of insuring a uniform, 
reproducible bed is to use uniformly 
shaped and sized particles which are 
fed to the reactor at a rate so slow that 
each individual particle reaches a _posi- 
tion of rest before another particle falls 
on top of it. In this manner the oppor- 
tunity for bridging is eliminated and 
what may be termed random dense ar- 
rangement is obtained. This type of ar- 
rangement is obtained by filling the re- 
actor through a funnel or pipe having 
a suitably restricted opening. In a large 
reactor a distributing movement of the 
filler pipe is also desirable. 

The extreme opposite from random 
dense arrangement is encountered where 
the particles are dropped as a loose mass 
into the reactor as when a bag is. com- 

*Department of Chemical Engineering, Uni- 
versity of Wisconsin, Madison. Mr. Oman’s 
present address is the Union Oil Co. of Cali- 
fornia, Wilmington, Cal. 


pletely inverted and dumped through its 
open end. Maximum opportunity for 
bridging is afforded by this procedure 
and in a small reactor what may be 
termed random loose arrangement results. 
If a large reactor is filled in this manner 
through a relatively. small opening a 
conical pile is formed in the filling opera- 
tion with conditions which vary from 
loose packing in the center to dense 
packing at outer edges. In between the 
two extremes may be varying degrees of 
density of arrangment. 


This investigation was undertaken in 
order to evaluate quantitatively the 
effects on flow characteristics which may 
result from different methods of forming 
granular beds and to develop improved 
correlations for calculating pressure drops 
through beds which are formed under 
controlled conditions. It is believed that 
much of the disagreement reported in 
the literature for pressure drops in gran- 
ular beds may result from failure to em- 
ploy standardized methods of packing 
the beds. 


Experimental Equipment 


Equipment was provided whereby air 
at substantially atmospheric temperature 
and pressure could be passed at con- 
trolled and measured rates through gran- 
ular beds up to two feet in depth in a 
cylindrical chamber 4 inches in diameter. 
A schematic diagram of the equipment 
is shown in Fig. 1. The rate of air 
flow was measured by a standard 1.2-in. 
orifice in the center of an 8-in. orifice 
chamber 10 ft. in length. The code 
specifications of the A.S.M.E.‘) for ori- 
fices with vena contracta taps were fol- 
lowed in the construction of this equip- 
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ment, and rates were calculated in ac- 
cordance with the recommended proce- 
dure and tables, employing corrections 
based on the Reynolds number in the 
orifice. 

The chamber containing the granular 
bed was a standard 4-in. pipe, open at 
the bottom. The bed was supported on 
a 14 mesh screen which was reinforced 
by a heavy, wide-mesh supporting screen. 
The screens rested on three small rods 
which were welded through the walls 
of the vessel. Measurements with the 
chamber empty showed that the pressure 
drop across the supporting screen was in 
all cases negligible. 

The pressure drops across the orifice 
and the bed and the pressures upstream 
from the orifice and the bed were meas- 
ured by an assembly of four water mano- 
meters as indicated in Fig. 1. 


Experimental Procedure 


In all tests it was attempted to insure 
either extreme dense arrangement or ex- 
treme loose arrangement in the hope 
that both of these extreme types would 
prove to be reproducible. Dense ar- 
rangement was obtained by introducing 
the particles very slowly as previously 
described. To obtain loose arrangement 
the chamber was inverted and then 
quickly righted, permitting the bed to 
fall as a mass over the length of the 
chamber. The bulk density of the bed 
was calculated by carefully weighing 
the pellets comprising it and determin- 
ing the depth of the bed by measuring 
down from the top of the cylindrical 
chamber. The average of five measure- 
ments before and five measurements after 
the run was used. 

In making a run the rate of air flow 
was adjusted to the desired value and 
operation continued until all conditions 
were constant. Readings of the four 
water manometers, the barometric pres- 
sure, the temperature entering the orifice 
and the temperature leaving the bed 
were then recorded. These observa- 
tions were repeated over a period of 
several minutes to insure that constancy 
of conditions had been attained which 
resulted in variations of less than 1% in 
the differential pressures. The humidity 
of the air leaving the bed was periodical- 
ly determined and found to be substan- 
tially constant at 0.01 molal humidity. 
A few measurements of the temperature 
of the air entering the bed were made 
which indicated no significant change of 
temperature in the bed and it was as- 
sumed that the average temperature of 
the air was equal to the outlet tempera- 
ture. 

Tle average dimensional characteristics 





of the pellets were determined by var- 
ious methods. The dimensions of the 
cylinders, spheres and rings were meas- 
ured with a micrometer. Either one hun- 
dred or two hundred measurements were 
averaged, depending on the variations 
encountered. From these dimensions the 
average area and volume per particle 
were calculated. The average weight 
per particle was determined by weigh- 
ing a known number of particles. From 
these data the average pellet densities 
were calculated. 

The areas of the Berl saddles were 
taken from manufacturers’ data,‘®) and 
the average particle volumes and densi- 
ties were determined by water displace- 
ment measurements. This same method 
was used for determining the pellet vol- 
umes and densities of uniformly screened, 
irregularly shaped fragments of fused 
MgO. The average area per pellet was 
then calculated on the basis of the as- 
sumption that the surface-volume ratio 
was midway between that of a cube and 
a tetrahedron. Thus, in consistent units, 


where 

d,=surface area of pellet, 

V,=volume of pellet. 

The characteristics of five types of 
pellets which were investigated are sum- 
marized in Table I. The pressure drop 
data and bed characteristics are sum- 
marized in Table II. 


Pressure Drop Correlations 


The literature on flow and pressure 
drops in packed towers is well summar- 
ized by Drew and Genereaux in Perry’s 
Handbook.‘*? The most extensive in- 
vestigation of this problem is that of 
Chilton and Colburn‘*) who carried 
out experimental measurements on a 
variety of solid pellets and carefully re- 
viewed the results of earlier investigators. 
These data were correlated by the fol- 
lowing modification of the dimension- 
less Fanning equation for fluid flow in 
conduits: 


x 2fNG*A; . 
Dp = - - =o 
g-pD, 
where 
N=effective length of the packed 
bed, 
G=mass velocity of flow, mass per 


unit time per unit of superficial 
or total cross-sectional area, 
g.=a conversion factor equal to the 
standard gravitational constant, 
density of fluid in bed, 


+ 


TABLE |—Pellet Characteristics 


Shape and 
Nominal Diameter 
Size Material in. 

'4-inch cylinders Celité 267 
%-inch Raschig Rings Clay 885 
14-inch Berl Saddles Clay : 
14-inch Spheres Celite .2166 
fy-inch Granules MeO 
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Particle External 


Wall Density Surface 

Height Thickness py Area 
in. in, Ib./cu. ft. sq.ft./Ib. 

344 * 59.9 1.16 
397 .0836 142.5 2.44 
155.8 1.99 
42.35 7.84 

200.0 3.156 


D,=nominal particle diameter, 
A,=a dimensionless “wall effect fac- 
tor’ which is graphically ex- 
pressed as a function of the ratio 
of the particle diameter to that 

of the bed, 
{=the dimensionless “friction factor’. 

Chilton and Colburn developed a theo- 
retical expression for the friction factor f 
which takes into account the separate 
effects of friction and expansion and 
contraction losses in flow through packed 
beds. However, several of the factors in 
this equation are difficult to evaluate and 
the recommended correlation was a plot 
of f against a modified Reynolds num- 
ber defined as D,G/u where »# is the 
viscosity of the fluid. This resulted in a 
fairly general correlation of the data of 
both Chilton and Colburn and other 
investigators for solid pellets of spherical 
shape or irregular shapes roughly approx- 
imating spheres. A table of multiply- 
ing factors was developed by which the 
results of this correlation are multiplied 
for application to other shapes. 

White") obtained data on rings and 
saddles which he correlated by a modi- 
fication of Equation 2. This work was 
limited to ratios of tower to particle 
diameter greater than six and the wall 
effect factor Ay; was omitted. A multi- 
plying correction factor was added which 
was graphically expressed as a function 
of particle diameter. One curve was 
developed for rings and another for sad- 
dles. These factors were expressed as 
equations by Chilton. ® 

The correlation of Chilton and Col- 
burn has proved very useful but has 
been found to lead to serious deviations 
in catalytic reactors, particularly when 
packed with pellets of the common solid 
cylindrical shape. A portion of these 
deviations may be attributed to varia- 
tions in packing characteristics which 
result from the different methods of form- 
ing the bed which have been previously 
discussed. Furthermore, it is frequently 
difficult to decide upon the correct nom- 
inal diameter to use in the correlation 
For these reasons it is desired to develop 
a form of correlation which is capable 
of taking into account variations in ar- 
rangement of the particles and which is 
related to some characteristic of the pel- 
lets which is more specifically defined 
than the nominal diameter. 

Blake!) proposed a modification of 
the Fanning equation based on the as- 
sumptions (1) that the effective cross- 
sectional area of the path for flow in a 
packed bed is proportional to its frac 
tion of void space F, and (2) that the 
effective diameter of the path is propor- 
tional to F/a, the volume of void spacé 
per unit of surface area. In the form of 


Equation 2, the resulting expression be 
comes 

2fNG°a a 

Ap= Inia cic anh bias 3 


where f, the friction factor, is a functio 
of G/an, 
Blake found satisfactory correlation 0! 
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Your present thermal cracking units can be economically converted 
lo to CYCLOVERSION catalytic cracking units by the addition of simple 


: catalyst chambers and inexpensive catalyst reactivating equipment 
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Pressure Drops In Granular Beds 











Bed 
Run Wet. 
No. Ib. 








2.24 
2.24 
2.24 
2.24 
4.63 
4.63 
4.63 
6.50 
6.50 
6.50 
6.50 


ep OOCMNIAMAIhoOWNH 








Bed 
Depth 
ft. 


fmt mt et eet ft 
Ke) w 
wm 


Fr. 
Voids 
F 


.361 
.361 
.3861 
.361 
.365 
.365 
.865 
.372 
.872 


“ 


372 


Area a 
sq. ft./ 
cu. ft. 


159 
159 
159 
159 
158 
158 
158 
156 
156 
156 
156 


Air 
Temp. 
°F. 





85 
89 
91 
94 
81 
87 
90 
81 
86 
89 
90 


Loose Arrangement 


Bar. 


Press. 
in. Hg. 





%4-INCH CYLINDERS—Dense Arrangement 


29.09 
29.09 
29.09 
29.09 
29.02 
29.02 
29.02 
29.12 
29.12 
29.12 
29.12 








12 2.23 
13 2.23 
14 2.23 
15 2.23 
16 4.63 
17 4.63 
18 4.63 
19 4.63 
20 5.79 
21 5.79 
22 5.79 



















1 2.01 
2 2.01 
3 2.01 
4 2.01 
5 4.29 
6 4.29 
ss 4.29 
8 4.29 
9 6.64 
10 6.64 
ll 6.64 
12 6.64 
13 8.99 
14 8.99 
15 8.99 
16 10.85 
17 10.85 
18 10.85 
19 10.85 
20 10.85 
21 10.85 
22 10.85 
23 10.85 












25 2.02 
26 2.02 
27 3.84 
28 3.84 
29 3.84 




































1 1.33 
2 1.33 
3 1.33 
4 1.33 
5 3.11 
6 3.11 
7 3.11 
8 5.60 
9 5.60 
10 5.60 
11 7.76 
12 7.76 
13 7.76 











- 


od 


ff 
1.61 
1.61 
1.61 


2.03 


lh ell ell el eel eel a el ed ee ee 
> 
o 


.416 
.416 
.804 
.804 
.804 
442 
442 
442 
442 
00 
.00 
.00 
00 
00 


NWNNNNNNRRE Ee 


.345 
345 
345 
.789 
.789 
.789 
1.403 
1.403 
1.403 
1.96 
1.96 
1.96 


Aha Da a hdd 
HU Ot GU GU GUT 
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Oo 
ee 


cn Gn ot Gt Gt Ge GAC 


-] “1-1 ~1 Gf OF OL OL 
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a 
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cr ot Gt Ot Ot Gt Ot 
ah ra rh hb dh 
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.6135 
.6135 


.6207 
.6207 
.6207 
6213 
.6213 
.6213 
.6213 
.623 
623 
.623 
.623 
.623 





34-INCH 


136 
1386 
136 
136 
135 
135 
135 
135 
134 
134 
134 





152 
152 
152 
152 
154 
154 
154 
154 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
15! 


nu 


134 
134 
134 
132 
132 
132 
132 
132 
132 
132 
131 
131 
131 
131 
131 
131 


86.8 
86.8 
86.8 
86.8 
88.9 
88.9 
88.9 
89.9 
89.9 
£9.9 
89.3 
89.3 
89.3 
89.3 








90 
93 
95 
96 
85 
89 
92 
94 
84 
91 
92 








28.89 
28.89 
28.89 
28.89 
28.98 
28.98 
28.98 
28.98 
28.94 
28.94 
28.94 


RASCHIG RINGS—Dense Arrangement 





84 
87 
92 
94 
86 
87 
90 
93 
84 
86 
89 


90 


Loose Arrangement 





82 
86 
88 
90 
86 
88 
90 
83 
87 
92 
83 
86 
89 
92 


29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 
29.38 






29.23 
29.23 
29.23 
29.38 
29.38 
29.38 
29.28 
29.28 
29.28 
29.28 
29.28 
29.28 
29.28 
29.28 
29.28 
29.28 


%-INCH BERL SADDLES—Dense Arrangement 


29.22 


aI.26 











Ap 
in 


H:O 





18.28 
21.57 
26.10 
28.05 
23.60 
27.40 
30.70 
27.32 
27.65 
31.15 
34.70 





11.63 
15.13 
20.53 
19.93 
17.07 
19.66 
23.95 
24.78 
18.52 
21.60 
24.60 


9.06 
11.64 
14.31 
18.41 
14.89 
18.20 
22.21 
25.59 
19.37 
23.17 
26.51 
30.83 
22.62 
26.65 
30.93 
11.70 
14.03 
16.48 
19.46 
21.81 
23.50 
26.90 
32.39 





5.81 

9.21 
11.95 
10.02 
14.91 
19.00 
13.33 
17.62 
19.61 
24.73 

8.37 
10.90 
13.66 
16.41 
20.47 


27.67 





3.29 
4.26 
5.46 
6.69 
6.88 
9.90 


12.77 
10.80 
15.23 
16.93 

7.03 
11.25 
16.20 
20.08 





TABLE II—Data on Pressure Drops and Bed Characteristics 





Air 
Rate 


Ib./hr. 


231 
265 
312 
307 


183 
197 
211 


359 
409 
266 
325 
368 
235 
271 
287 
325 
155 
178 
200 
221 
249 


299 
340 
384 
426 
273 
829 
375 
257 
306 
322 
173 
220 
266 
296 


NATIONAL 


(4) 


494 
.488 
.483 
A77 
513 
497 
489 
.488 
479 
.484 
479 


.327 
323 
.316 
.318 
.345 
.826 
.323 
.324 
333 
.332 
.330 


.517 
.509 
.509 
.503 
517 


431 
427 
.428 
426 
452 
446 
.444 
.446 
-440 
439 
461 
455 
.450 
448 


PETROLEUM 


310 
336 

71 
384 
246 
266 
283 
237 
239 
251 
265 





425 
486 
571 
560 
357 
391 
431 
437 
345 
368 
394 





451 
51) 
561 
639 
388 
429 
469 
517 
345 
377 
403 
434 
$19 
346 
374 
203 
220 
241 
265 
281 
292 
815 
347 








NEws 









51 
1) 
61 
339 
388 
129 
169 


875 
989 
1117 
1233 


936 
1060 
724 
860 
899 
487 
619 
744 
823 
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Bed 
Run Wet. 
No. Ib. 
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NOVEMBER 1, 


NDNNNNN ERR eee 
R — 

~ 

u 


.326 
.326 
.326 
.641 
.641 
.641 
.963 
.963 
.963 
1.235 
1.235 
1.235 
1.235 
1.235 
1.235 


426 
426 
.767 
-767 
-767 


1.062 
1.062 
1.432 
1.432 
1.432 
1.432 
1.432 
1.432 
1.432 


.230 
.230 
.230 
426 
.426 
426 
.686 
.686 
.903 
.903 
.903 
.903 
.903 
.903 


1944 


Fr. 
Voids 
F 


-7630 
-7630 
-7630 
-7630 
-7635 
-7635 
-7635 
-7590 
-7590 
-7590 
-7615 
-7615 
-7615 
-7615 
-7615 
-7615 


.3785 
3785 
.3785 
.3790 
.3790 
-3790 
3775 
3775 
.38775 
.3785 
.3785 
-3785 
.3785 
.38785 
8785 


.4690 
.4690 
.4680 
.4680 
-4680 
.4690 
-4690 
-4690 
.4640 
.4640 
.4640 
.4640 
.4640 
.4640 
4640 


4345 
4345 
4345 
-4330 
4330 
4330 
4270 
427 

.4270 
.4270 
4270 
.4270 
4270 
425 

.425 

425 

425 


.508 
508 
508 
512 
512 
512 
516 
516 
514 
514 
514 
514 
514 


Area a Air Bar. 
sq. ft./ Temp. Press, 
cu. ft. °F. in. Hg. 
Loose Arrangement 
73.6 87 29.18 
73.6 89 29.18 
73.6 93 29.18 
73.6 94 29.18 
73.4 82 28.94 
73.4 84 28.94 
73.4 86 28.94 
74.8 80 28.92 
74.8 83 28.92 
74.8 87 28.92 
74.1 80 28.92 
74.1 81 28.92 
74.1 82 28.92 
74.1 84 28.92 
74.1 86 28.92 
74.1 88 28.92 
%4-INCH SPHERES—Dense Arrangement 
206.5 81 29.67 
206.5 85 29.67 
206.5 87 29.67 
206.5 82 29.67 
206.5 84 29.67 
206.5 87 29.67 
206.8 82 29.67 
206.8 84 29.67 
206.8 87 29.67 
206.7 76 29.37 
206.7 79 29.37 
206.7 81 29.37 
206.7 85 29.37 
206.7 87 29.37 
206.7 89 29.37 
Loose Arrangement 
176.4 84 29.37 
176.4 88 29.37 
176.8 81 29.06 
176.8 87 29.06 
176.8 90 29.06 
176.3 84 29.06 
176.3 88 29.06 
176.3 90 29.06 
178.1 83 29.06 
178.1 84 29.06 
178.1 85 29.06 
178.1 87 29.06 
178.1 89 29.06 
178.1 90 29.06 
178.1 92 29.06 
MgO GRANULES—Dense Arrangement 
357 79 29.48 
357 84 29.48 
357 87 29.48 
358 7 28.99 
358 81 28.99 
358 85 28.99 
362 81 28.99 
362 84 28.99 
362 86 28.99 
362 86 28.99 
362 85 28.99 
362 84 28.99 
362 84 28.99 
363 86 28.99 
363 87 28.99 
363 89 28.99 
363 93 28.99 
Loose Arrangement 
$11 80 29.27 
311 84 29.27 
$11 92 29.27 
308 85 29.27 
308 88 29.27 
308 91 29.27 
306 86 29.27 
306 86 29.27 
307 72 29.59 
307 77 29.59 
307 79 29.59 
307 82 29.59 
307 84 29.59 


86 29.59 








Ap 
in 
H,0 


3.32 
4.45 
5.19 
6.87 
5.72 
8.01 
10.46 
8.09 
10.69 
14.05 
4.96 
7.07 
9.41 
11.44 
13.96 
16.57 


15.67 
21.29 
26.93 
22.65 
27.16 
30.43 
26.20 
29.51 
39.72 
14.30 
18.90 
22.90 
25.66 
30.80 
89.15 


12.13 
17.50 
16.91 
20.63 
27.56 
20.02 
24.53 
30.45 
11.44 
15.79 
18.86 
21.93 
26.77 
29.61 
36.48 


17.52 
20.36 
24.64 
24.38 
28.84 
32.38 
26.55 
29.50 
38.83 
12.56 
15.46 
19.39 
22.49 
14.44 
20.37 
25.13 
$1.59 


10.25 
12.89 
18.24 
14.48 
18.66 
24.51 
17.57 
23.24 
10.04 
14.01 
17.80 
21.31 
24.75 


Air 
Rate 
Ib./hr. 


216 
107 
123 
137 
146 
160 
185 


252 
304 
224 
248 
290 
208 
231 
260 
130 
156 
171 
186 
207 
218 
244 


227 
245 
271 
184 
199 
213 
159 
168 
196 
105 
117 
132 
142 
221 
266 
298 


337 


262 
294 
351 
237 
269 
311 
209 
244 
135 
162 
184 
201 
219 


TABLE !I—Data on Pressure Drops and Bed Characteristics (Continued) 


Bed 
Depth 
ft. 


f 
Eq. 
(4) 


.344 
.339 
.339 
.338 
.343 
.332 
.333 
.3847 
.344 
.341 
347 
343 
.339 
.339 
.337 
.337 


516 
501 
.494 
531 
525 
.520 
.540 
536 
.520 
.590 
585 
571 
564 
558 
541 


435 
429 
422 
418 
.410 
421 
419 
All 
439 
426 
418 
414 
409 
.408 
402 


551 
545 
540 
555 
549 
547 
.589 
582 
.566 
.627 
617 
.609 
617 
588 
576 
567 
561 


.409 
.406 
400 
.390 
.387 
382 
385 
377 
404 
.395 
.388 
.386 
382 


1002 
1163 
1245 
1430 
976 
1156 
1318 
921 
1057 
1207 
643 
770 
894 
984 
1083 
1180 


288 
338 
383 
244 
268 
284 
211 
225 
264 
133 
152 
169 
179 
195 
225 


362 
435 
$23 
354 
412 
299 
331 
371 
185 
222 
244 
264 
292 
307 
344 


162 
174 
192 
131 
142 
151 
112 
118 
137 

73 

82 

93 
100 
154 
185 
207 
232 


215 
205 
283 
195 
221 
254 
174 
203 
113 
135 
153 
166 
181 
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Fig. 2—Friction factors for dense arrangement 
data on rings, and later Burke and Plum- of 3 to which F is raised in the equa- Gamson, Thodos and Hougen. It will 


mer‘*) applied the same form of correla- 
tion to additional data with fair results. 
Carman‘*) analyzed the theory of flow 
through packed beds and concluded that 
Equation 3 offered satisfactory correla- 
tion although deviations of the order of 
+50% were encountered in applying it 
to the data of different investigators. 
Gamson‘®) applied Equation 3 to the 
pressure drop data of Gamson, Thodos 
and. Hougen‘®) on varying sizes of solid 
cylinders and spheres and obtained fair 
correlation with a single line for both 
cylinders and spheres. 


Recommended Correlation for Dense 
Arrangement 


It is felt that many of the inconsisten- 
cies of the data in the literature may 
have resulted from failure to control the 
arrangement characteristics in forming 
the beds. It has been found that the 
pressure drop through a bed of fixed 
dimensions, pellet characteristics and 
flow rate may be varied more than two- 
fold by variation of manner of packing. 
Accordingly, the first attempts to develop 
a correlation were restricted to beds 
which were formed under conditions 
which insured random dense packing. 
Since all of the beds of Gamson, Thodos 
and Hougen'*) were formed in this man- 
ner, their data were used directly in the 
correlation. 

When the data of the present investi- 
gation were added to the friction factor 
plot of Equation 3 which was developed 
by Gamson‘®) jt was found that a wide 
spread of friction factors resulted. How- 
ever, there was a systematic trend of 
friction factor with the fraction of void 
space in the bed. The beds’ having the 
highest void fractions resulted in the 
highest friction factors calculated from 
Equation 3, indicating that the exponent 


R-800 


tion is too high. 

In order to obtain the best practical 
correlation of the data, it was decided to 
accept Blake’s definition of the Reynolds 
number as G/au and empirically deter- 
mine the proper exponent of F in Equa- 
tion 3. This was done by a trial and 
error procedure in which various ex- 
ponents were assumed and the average 
deviations of the data calculated. Mini- 
mum, deviation was found: with an ex- 
ponent of 1.7. Accordingly, for random 
dense arrangement 





2faNG*a 
Ap= — 
g-pF'7 


where f is a function of G/az. 

No wall effect correction is included in 
Equation 4 and none was applied to the 
data because of the uncertainty of this 
term. For this reason, application of 
Equation 4 should be restricted to cases 
where the bed diameter is such that at 
least 8-10 pellets lie across its minimum 
cross-sectional dimension. 

The friction factor for dense packing, 
f, of Equation 4, is evaluated in Fig. 2 
in which are plotted all of the data of 
the present investigation and those of 


TABLE Ill—Arrangement 


Cylin- 
ders 
Random Dense Packing 
Avg. Fract. Voids Fy, .366 
Avg. % Deviation in Fy 1.1 
Avg. area aq sq. ft./cu. ft. .. ; 158 
Random Loose Packing 
Avg. Fract. Voids, Fy, . 458 
Avg. % Deviations in F; 5 
Avg. area @y, sq. ft./cu. ft. 185 
Ratio, F,/Fa . 1.25 
Difference, 100 (F,-F 4) 9.2 
Ratio @4/ay,, Fale L.i7 
Pressure drop ratio 
dense/loose arrangement ree 3.7 


be noted that the correlation is reason- 
ably good, with deviations for the most 
part less than 15%, Better correlation is 
scarcely to be expected because of the 
marked effects of surface smoothness and 
the difficulty of accurately controlling ar- 
rangement characteristics. 

Effect of Arrangement Characteristics 


In Table III are summarized the differ- 
ences in bed characteristics which were 
observed with conditions of random- 
dense and loose arrangement. It will be 
noted that differences in apparent or 
bulk density as great as 20% result from 
a change in arrangement. However, 
both the dense and the loose arrange- 
ments were found to be satisfactorily re- 
producible by ‘the methods used, with 
deviations in the fraction of void space 
generally less than 1%. 

When the friction factors for runs with 
loose arrangement were calculated by 
means of Equation 4 the results were 
all smaller than correspond to the curve 
of Fig. 2. This result indicates that the 
effect on flow characteristics of changing 
the void volume by altering the arrange- 
ment is different from that resulting from 
a change in pellet characteristics. No 
entirely satisfactory means of taking this 


Characteristics of Pellets 


Gran- 

Rings Saddles Spheres ules 
or .714 .378 .430 
5 4 5 9 
154 88.7 207 360 
620 762 468 513 
5 2 4 5 
132 74.0 177 308 
1.11 1.07 1.24 1.19 
6.3 4.8 9.0 8.3 
1.17 1.20 Ries 1.17 
2.2 1.9 3.2 2.3 


NATIONAL PETROLEUM NEWS 








/ABoE!? \Vito \ 


eff 
pr 
wl 


ua 


ar 
low 


gr 


fre 









m 
er, 
e- 
e- 
ith 
ce 


ith 
by 
we 
nan 
he 
ng 
re- 
m 
No 
his 


an- 
les 


130 
60 
13 
08 


8.3 
i 


2.3 











Pressure Drops In Granular Beds 




















4 | oa . =o T ee a T 
As * + CYLINDERS LOOSE PACKING THIS WORK ¢233"GLASS RINGS BLAKE 
is 394" “ " ano | 
x 8” RASCHIG RINGS « " a ~i4 $484" “ " " 
a R 0% BERL SADDLES«  « » #  @LESSING RINGS fom AND 
: EAD SHOT [FUJITA 
o2I7"SPHERES «  « a UJ 
1 « +MgO GRANULES «— « “oo ea 
TS 7 4.269" GLASS RINGS BLAKE" 
ra aI — 
a|>9t- sail 
7 = 
a~— — 
5 = 
oe —= 
3 | Kicss oo oe l = ae ear ae | 
Te) 20 30 40 #460 80 100 200 300 400 600 8001000 2000 3000 


effect into account was found. An ap- 
proximate correlation is given in Fig. 4 
where the ratio of f:/f, is plotted against 
100 (F,-F,). Fig. 2 was used to eval- 
uate f,, and f;, was calculated by direct 
application of Equation 4 to the data for 
loose arrangement. Thus, for any de- 
gree of loose packing, 


ae? O° ee 


where f, is read from Fig. 2 and f,/fe 
from Fig. 4. 
Equation 5 and Fig. 4 were used to 


ve 
op 


Fig. 3—Comparisons of friction factors 


evaluate f, from the runs on loose beds 
for comparison to the data on dense beds. 
These results are plotted in Fig. 3 along 
with some data from the literature to 
which Equation 4 was applied on the 
assumption that dense arrangement was 
obtained. The curve of Fig. 3 is the 
same as that of Fig. 2. It will be noted 
that the data of the present investigation 
on loose packing are brought fairly well 
into line by Equation 5 and Fig. 4 ex- 
cept for the spheres. The data from the 
literature scatter above and below the 
present correlation in a manner that is 
difficult to explain. 

In the last line of Table III are ratios 
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Fig 4—Correction to friction factor for loose arrangement 





of the pressure drops for dense and loose 
arrangements with fixed bed dimensions 
and flow rates. These results were cal- 
culated from Fig. 2 and Equation 5 with 
the actually observed values of f,/f,. It 
will be noted that with random dense ar- 
rangement the pressure drop in a bed is 
from 1.9 to 2.7 times that with random 
loose arrangement, even though the cor- 
responding variations in bulk densities 
are only of the order of 20%. These 
large differences emphasize the import- 
ance of careful filling of packed towers 
and reactors. Maximum variation is in- 
dicated for solid cylinders and minimum 
variation for Berl saddles. 
Utility of Methods 

It is believed that Figs. 2 and 4 and 
Equations 4 and 5 constitute an im- 
proved basis for calculating the pressure 
drops through beds of uniformly sized 
small particles such as are commonly 
used in catalytic reactors. No tests were 
made on the large shapes frequently used 
in absorption and distillation towers. 

The data required are readily deter- 
mined with standard laboratory equip- 
ment by the following procedures: 

1. For geometrically shaped particles 
the average particle volume, V,, and 
particle area a, are determined by meas- 
uring the dimensions of a number of par- 
ticles. The average particle density p, 
is determined by weighing a known num- 
ber of pellets. 

2. For irregularly shaped particles the 
particle volume and density are deter- 
mined by liquid displacement, using 
water for non porous and mercury for 
porous materials. The area per particle 
is then calculated from Equation 1 or a 
modification of it. 

3. The bulk density p, for dense ar- 
rangement is determined by measuring 
the weight and volume of a bed which is 
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slowly packed in a deep cylindrical pail. 
The fraction of voids F is calculated 
from the following equation: 


F=ul-——......... Tr . +46) 


From these data pressure drops may be 
readily calculated to correspond to any 
specified bulk density. 
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Nomenclature 
a= surface area of pellets per unit of total 
bed volume 
a, = surface area of pellet 
A; = wall effect factor 
D,= nominal pellet diameter 
f= dimensionless friction factor 
fa= friction factor for dense arrangement 
= friction factor for loose arrangement 
F = fraction of void space in the bed 


2, = conversion factor equal to the standard 
gravitational constant 


G=mass velocity per unit of total or su- 
perficial cross-sectional area of the bed 


N = length or depth of bed 
«= average viscosity of fluid in the bed 
p = pressure 
pP = average density of fluid in the bed 
Pz = apparent or bulk density of the bed 
Pp = average density of the pellets 
U =linear velocity of flow, based on total 
cross-section 


V, = volume of pellet 
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NEW BOOKS FOR THE REFINER 





What Is This New 
Science of Electronics? 


For some years past and in an ever- 
increasing tempo “Electronics” is talked 
of as the scientific achievement which 
is about to revolutionize our lives. While 
it probably won't do exactly that, it un- 
doubtedly will play an important part 
in the control and operation of indus- 
trial processes—petroleum refining in- 
cluded. And the petroleum technologist 
or executive who is going to design 
and supervise tomorrow’s refineries will 
want to know and understand at least 
the basic principles of electronics. 

“Electronics—Today and Tomorrow” 
presents a comprehensive explanation of 
the subject and is timely because of the 
current interest in it. It isn’t a tech- 
nical book and it’s not written for the 
specialist in the subject. It won't tell 
you everything you need to know in or- 
der to design an electronic temperature 
recorder for your newest fractionating 
column. But, if you're of a scientific 
mind it will give you an understanding 
of the “why’s” and “wherefore’s” of 
electronics and perhaps enable you to 
figure out possible applications in your 
own work. 

The subject of electronics is devel- 
oped from the beginning, starting off 
with the individual electron, and each 
phenomenon is undertaken in easy 
steps and described first in the usual 
words of English before scientific ter- 





design of the modern refinery. 
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Current Article Ends Series on Process Design Data 


“Pressure Drops in Granular Beds” is the seventh and final article in 
this series, which has been appearing exclusively in the Technical Section of 
NATIONAL PETROLEUM NEws, All of the articles have dealt with the develop- 
ment of improved methods of correlating and predicting fundamental physical 
chemistry data, information which is important and necessary for the efficient 


The data presented have all been the result of studies conducted at the 
University of Wisconsin as part of its graduate research program in chemical 
engineering. The previous six articles appeared as follows: 

“Vapor Pressures and Critical Properties of Organic Compounds” 


“Thermal Properties of Hydrocarbons”, (June 7, pp. R-372-375), 

“Thermodynamic Properties of Organic Compounds—Estimation from 
Group Contributions”, (July 5, pp. R-476-484), 

“Thermodynamics of Solutions—Ideal Systems at High Pressure”, (Aug. 2, 


“High Pressure Vapor-Liquid Equilibria”, (Sept. 6, pp. R-623-635), 
“A Universal Viscosity Correlation”, (Oct. 4, pp. R-714-722). 


(May 3, 
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minology is brought in. All physics and 
electricity not immediately necessary are 
omitted, although the author claims that 
the material presented “is scientifically 
accurate, with no omission of essen- 
tials or glossing of inadequate explana- 
tion.” 

Author of the text is John Mills, de- 
scribed as “Sometime Member Technical 
Staff, Bell Telephone Laboratories.” Mr. 
Mills, originally a teacher, has been the 
author of a dozen books, his name first 
appearing on a_ physics textbook as 
joint author with Dr. R. A. Millikan. Dur- 
ing World War I he wrote the pioneer- 
ing text on radio, widely used in the 
Signal Corps. 

Copies of “Electronics—Today and To- 
morrow” (178 pages, 5% by 8 in., stiff 
cloth binding) can be obtained from 
the Book Department, National Petro- 
leum News, 1213 West Third St., Cleve- 
land 13, for $2.25. 


Thermodynamics Applied 
To Chemical Engineering 


“Chemical Engineering Thermodyna- 
mics,” provides a text and reference on 
thermodynamics as applied particularly 
in the field of chemical engineering. The 
book is an outgrowth of a graduate 
course in the subject started more than 
15 years ago at Yale University, where 
the author, Barnett F. Dodge, is Pro- 
fessor of Chemical Engineering. 

The first six chapters present a tho- 
rough treatment of the fundamental laws 
of thermodynamics, laying a foundation 
for their various applications to specific 
operations and processes of particular in- 
terest to chemical engineers. These ap- 
plications take up the remaining seven 
chapters, and include compression and 
expansion of fluids, fluid flow, heat trans- 
fer, refrigeration, chemical reaction equi 
librium, vaporization and condensation 
equilibria, and distillation processes. The 
author makes no claim that the applica- 
tions he has illustrated are all-inclusive 
He does think, though, that the 135 illus- 
trations presented may be helpful in sug- 
gesting to the reader ways in which prob- 
lems encountered in the reader’s own 
experience may be attacked. 

Copies of “Chemical Engineering 
Thermodynamics” (680 pages, 6 x 9 in., 
stiff cloth binding) may be obtained 
from the Book Department, NATIONAI 
PETROLEUM NEws, 1213 West Third St., 
Cleveland 13, for $6.00, postpaid. 
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By N.P.N. Special Writer’ 








New developments in scientific, industrial and economic fields are 
reviewed, with comment as to their possible future effect on the petroleum 


industry. 


Petroleum technology is so broad in scope and includes so many 
fields that it is impossible for many readers, particularly during these 
crowded days, to cover in their reading all the announcements of 
interest and importance to the oil industry. It is the purpose of these 
articles to select and discuss some of these new developments. 

The author of this series of articles is a chemical engineer in the 
research subsidiary of one of the large oil companies. His duties include 
a continuous survey of the current technical journals in many fields related 


to the petroleum industry. 


Postwar Oil Demands 


The postwar domestic (and _ total) 
demand for crude petroleum and its 
products is a topic of great importance 
to the petroleum industry. It is little 
wonder, therefore, that petroleum 
company economists have in recent 
months been spending long hours in 
an attempt to diagnose the future and 
that their predictions have been avid- 
ly devoured by the industry as a 
whole. 


In this connection, two recent studies 
are of particular interest. The first 
of these, by C. L. Burrill, petroleum 
economist of the Standard Oil Co. 
(New Jersey), was presented in Feb- 
ruary before the petroleum division 
of the A.I.M.M.E. and has been wide- 
ly quoted since that date. “') The sec- 
ond study,{2) by E. T. Knight, econ- 
omist of The Atlantic Refining Co. is 
of great interest for comparison, since 
Mr. Knight has made his predictions 
with full knowledge of Mr. Burrill’s 
report. Hence his differences and 
agreements are significant. 

It can be seen from Fig. I that the 
derived figures of these economists 
do not differ greatly in their predic- 
tions of overall crude demands for 
the period 1946-1950. For the in- 
terim years Mr. Knight anticipates 
lower consumption of gasoline and 
higher demands for residual fuel oil, 
not as appealing a prediction from 
the standpoint of profits as that of Mr. 


M™Ozanne, H., NATIONAL PETRO- 
LEUM NEWS 36, No. 9, 4 (1944), “‘Post- 
war Era of Greater Oil Use is Forecast Be- 
fore Mine and Metallurgic Engineers’; 
Anon., Ibid. 36, No. 10, 32 (1944), “Post- 
war-Prospects—New Peaks in Fuel Con- 
sumption and Auto Output Forecast by 
1950.”’ 

®Anon., Oil and Gas Journal 48, No. 19, 
60 (1944), “Swift Return Expected in Rate 
of Oil-Demand Increase.” 


*The author is a chemical engineer on 
the research staff of one of the oil com- 
panies, 
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Burrill. Both agree fairly closely on 
the demands for distillate fuel oil and 
kerosine, as well as on those for lub- 
ricants (not shown). 


Mr. Knight predicts an aviation 
gasoline demand of 143,900 b/d by 
1950. This, incidentally, agrees close- 
ly with an estimate recently made by 
Albert J. McIntosh, economist of the 
Socony-Vacuum Oil Co. Inc., before 
the Empire State Petroleum Assn. Mr. 
McIntosh asserted that he does not ex- 
pect the use of aviation fuels, even 
as late as 1950, to greatly exceed 
30% of present production, now said to 
approximate 500,000 b/d.  Unfor- 
tunately, the full text of his paper is 
not at hand, hence few of his figures 
on other related topics can be used 
for comparison. Returning to Mr. 
Knight's prediction, it states that this 
143,900 b/d will be used somewhat 
as follows: 80,700 b/d for commer- 
cial flying (68,000 for domestic pur- 
poses), 50,000 b/d for military opera- 
tions, and 13,200 b/d for private avia- 
tion. Of this total, Mr. Knight be- 


lieves that there will be demand for 
105,700 b/d of 100-octane gasoline 
and 38,200 b/d of 90-octane fuel. 

In regard to average passenger car 
registrations, Mr. Knight’s figures are 
lower than those of Mr. Burrill until 
the 1949 prediction, although he an- 
ticipates the production of 3,200,000 
passenger units in 1945 (Mr. Burrill, 
early this year, estimated 1,000,000). 
This probably results from a lower 
assumption of registrations for 1945 
22,500,000, compared with Mr. Bur- 
rill’s figures of “average cars in use” 
of 23,619,000—his “total registration” 
figure is 25,869,000). These last fig- 
ures may be compared with a very 
recent ODT estimate that 24,400,000 
of the nation’s passenger cars will have 
survived on Jan. 1, 1945, 23,750,000 
in use and 650,000 immobilized. 

Burrill and Knight differ in nu- 
merous instances on the 1941 statistics 
on which they base their predictions. 
This renders inaccurate many inter- 
author comparisons which would 
otherwise be quite informative. Since 
Mr. Burrill’s paper has been rather 
well analyzed elsewhere,“ it must 
suffice to give here a few of Mr. 
Knight’s figures not previously men- 
tioned. He expects domestic gaso- 
line demands (nonaviation) to be di- 
vided as follows in 1950: Passenger 
cars, 509,700,000 bbl.; trucks, 165,- 
300,000 bbl.; agricultural (nonautomo- 
tive), 43,370,000 bbl.; industrial (in- 
cluding nonhighway), 60,000,000 bbl.; 
total demand, 781,370,000 bbl. 

Mr. Knight expects the total con- 
sumption of lubricants to increase only 
slightly, since he anticipates that a 
21.1% increase (over 1941) in domes- 
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tic motor oil demand by 1950 will be 
offset by declines in industrial oils and 
exports. He believes that the sup- 
planting of space heaters, range oil 
burners, water heaters, etc., by gas 
or electric units"will cause a decrease 
in kerosine demand of nearly 10,- 
000,000 bbl. from 1941 to 1950, more 
than offsetting gains in other uses. As 
regards gas oil and distillates, how- 
ever, Mr. Knight feels that the per- 
centage of dwellings equipped with 
heating units requiring these fractions 
wil! increase from 6.74% in 1941 to 
9.2% in 1950, a development which 
“would account for 90% of the antici- 
pated increase.” 


Domestic demand for residual fuel 
oil, Mr. Knight feels, will rise from 
383,422,000 bbl. in 1941 to 474,620,- 
000 bbl. in 1950, with consumption 
by almost every class of consumer in- 
creasing, especially for commercial 
heating and Navy fuel. 

It is interesting to note that, de- 
spite all differences in statistics and 
interim assumptions, Messrs. Knight 
and Burrill still arrive at very much 
the same predictions for 1950, as 
shown in Table I. 


Ethylene Oxide 


Considerable interest was evidenced 
in 1942 when the U. S. Supreme Court 
reversed the decision of inferior 
courts which had ruled that U. S. In- 
dustrial Chemicals, Inc., had infringed 
basic patents on the production of 
ethylene oxide held by the Carbide 
and Carbon Chemicals Corp. This 
compound is an important raw ma- 
terial for many chemical products. 
The ruling of the Supreme Court held 
that the re-issued patent (U. S. Re- 
issue No. 20,370) upon which the suit 
was based differed substantially from 
the original patent issued in 1935 and, 
thus being invalid, could not be in- 
fringed. 

The infringement in question in- 
volved a large ethylene oxide plant 
built by the U. S. Industrial Chemi- 
cals at Baltimore. Following this 
ruling, it was rumored that several 
companies, including the Standard Oil 
Co. (N. J.) and Glyco Products, Inc., 
were building plants to use this proc- 
ess and that other companies produc- 
ing ethylene glycol (a prime deriva- 
tive) by other methods were paying 
close attention; these included Dow 
and du Pont. What has actually hap- 
pened in this field has received little 
further publicity, but enough has 
transpired to make it clear that the 
basic concept of a very valuable in- 
dustrial process has been affected by 
a patent decision. 


Possibly for this reason, other agen- 
cies have turned their attention to the 
process involved, the oxidation of 
ethylene to ethylene oxide. The Na- 
tional Research Council of Canada, for 
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TABLE 1 


(Estimates of 1950 Total Petroleum Demand) 


(Figures in 1000 Bbls.) 





Product Knight Burrill 
Gasoline 846,400 862,500 
Kerosine 63,220 80,600 
Gas Oil & Dist. 257,410 254,000 
Res. Fuel Oil 476,620 415,000 
UM re id wis 3. oh ED 41,990 44,800 
ME. wed eras aa eee re 
Crude Oil Misc., and 

Losses 207,960 215,900 

Total 1,896,460 1,872,800 


example, has recently announced(*) a 
“new process” which seems to be a 
modification of the basic concept. In 
its process, this organization states 
that ethylene can be oxidized in the 
presence of methane or ethane, with 
air, over a new type of silver catalyst. 
It is claimed that this process obviates 
the necessity for using pure ethylene 
and that refinery absorber residue 
gases containing as little as 10% ethy- 
lene can be used. 

According to the announcement, 
the process is rendered possible by 
close temperature control over the 
new type of catalyst, and the addition 
of controlled amounts of ethylene di- 
chloride to the reactor feed is said to 
suppress the oxidation of the paraf- 
fins and make possible the economi- 
cal production of ethylene oxide. A 
pilot plant for the process is being 
designed. 

Many of the factors involved in the 
oxidation of ethylene have been re- 
vealed in a paper presented in Sep- 
tember before the Division of In- 
dustrial and Engineering Chemistry 
of the American Chemical Society. 
This paper, entitled “A Study of the 
Catalytic Vapor-Phase Oxidation of 
Ethylene,” was presented by E. T. 
McBee, H. B. Hass, and P. A. Wise- 
man of Purdue University and the 
Purdue Research Foundation. A silver 
catalyst prepared by coating pieces 
of corundum with silver oxide was 
selected for study after it was deter- 
mined that some form of alumina pro- 
vided the most active carrier and that 
an oxide or hydroxide of an alkaline 
earth metal served as a promoter. 
Temperatures in the range between 
225°C. and 325°C. were investigated, 
it being found that the optimum tem- 
perature was 268°C. at a contact time 
of 1.00-1.13 sec. and an air-to-ethylene 
ratio of 8:10. 

To quote the authors’ abstract, “The 
products isolated were ethylene ox- 
ide, carbon dioxide, and water. The 
catalyst was studied to determine the 
most favorable operating conditions 
for the production of ethylene oxide. 
It was found that: (1) a large air- 
ethylene ratio is most favorable for 
obtaining good yields and conver- 
sions; (2) the temperature of optimum 





®Anon., Chemical Industries 56, No. 2, 
242 (1944), “Vapor Phase Oxidation of 
Ethylene to Ethylene Oxide.” 


yields is somewhat lower (about 20°C.) 
than that of optimum conversion; (3) 
the temperature of operation of the 
catalyst must be raised as the con- 
tact time becomes shorter in order to 
maintain maximum efficiency; (4) 
small additions of ethylene dichloride 
to the reactants are desirable (as an 
anticatalyst to the formation of car- 
bon dioxide and water); large amounts 
are deleterious; and (5) such a catalyst, 
when deactivated by excess ethylene 
dichloride, can be revived by raising 
the operating temperature and pass- 
ing the reactants over the catalyst si- 
multaneously.” 


Ethylene oxide is also produced 
commercially as a byproduct in the 
chlorohydrin process for the manu- 
facture of ethylene glycol. Many of 
the new plants for this latter sub- 
stance, as mentioned, are now mak- 
ing use of ethylene oxide as a raw 
naterial. It is thus the base for a 
host of polyethylene glycols, glycol 
ethers, glycol esters, and their de- 
rivatives. Other chemicals which can 
be made from it include acrylonitrile 
and the ethanolamines, most of these 
being large-volume industrial chemi- 
cals with excellent future prospects. 


It is becoming increasingly appar- 
ent that the petroleum industry will 
miss an important chance for profit if 
it does not watch for every opportuni- 
ty to enter the petroleum chemical 
field, provided that such entry can 
be correlated with refinery operations 
for the production of major products. 
Ethylene oxide is but one of the many 
petroleum chemicals which has taken 
the limelight in recent years. 


Crude Rubber Costs 


There is no doubt of the interest to 
the petroleum industry of the special 
report issued as the last action of the 
Office of the Rubber Director by Col. 
Bradley Dewey. The first section of 
this report, entitled “The Synthetic 
Rubber Program, Plant Investment and 
Production Costs,”(*4) contains a vast 
amount of data which heretofore had 
to be guessed at. It would seem from 
this section that, using butadiene at 
7.6 c/lb. (produced in 65% yields 
from butylenes averaging 9.5 c/gal.) 
and styrene at 6.6 c/lb. (produced 
from ethylene costing 6 c/Ib. and ben- 
zene averaging about 16 c/gal.) 
“Buna-S can now be produced for an 
out-of-pocket cost of 12.2 c/lb.” The 
raw material prices quoted are for 
the present low-cost monomer pro- 
ducers (petroleum and _ petroleum 
chemical companies). 


It is of even greater interest to note 


Gilliland, E. R. and Lavender, H. M., 
Jr., NATIONAL PETROLEUM NEWS 36, 
No. 37, 28 (1944), “The Synthetic Rub- 
ber Program, Plant Investment and Pro- 
duction Costs.” 
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that “on a postwar basis—it should 
be possible to produce butadiene and 
styrene at out-of-pocket costs of not 
over 7c and 5 c-lb. respectively. These 
prices should make it possible to pro- 
duce Buna-S at an out-of-pocket cost 
of 10.7 c/lb.”. “Nominal management 
fees and royalties as listed only are 
included” in the above figures; “the 
additional selling expenses, provisions 
for profit, interest charges on the use 
of private operating capital, increased 
royalties, and market risks may well 
increase the cost of both the monom- 
ers and the Buna-S itself by several 
cents a pound, probably not less than 
2 c/Ib. nor more than 4 c/Jb.” 


According to the introduction to this 
report, by Col. Bradley Dewey him- 
self, “the postwar world demand will 
be so large that there will be need 
for all the crude rubber present plan- 
tations can turn out and also the pro- 
duction of the low-cost producers of 
the synthetic rubber program—from 
400,000 to 600,000 tons. This state- 
ment was evidently based on a con- 
sideration of the above data and that 
given in the appendix to the report, 
on the “Prewar Costs of Production 
for Plantation Rubber.” (>) 


Rubber prices in the U. S. are a 
matter of record. Almost no other 
commodity values have varied so 
widely, even though the average per 
decade has fallen from 44.08 c/lb. in 
1913-1922 to 25.54c in 1923-1932 and 
14.40c in 1933-1942. These figures, 
incidentally, are U. S. rubber import 
values; the average price paid to New 
York dealers by consumers, for ex- 
ample, was 16.5c in 1933-1942. These 
consumers paid an average of 3.47 
c/lb. in 1932, compared to 73c in 1925 
and 22.50c in 1942. 


One chart in the report “portrays the 
approximate percentages of total rub- 
ber production from planted areas in 
the Far East that were produced at 
various all-in costs of production in 
1935-1938, in terms of U. S. cur- 
rency.” These costs, CIF New York 
(minus producers profits), ranged from 
a little over 4 c/Ib. to nearly 19 c/Ib., 
“the overall averaged CIF cost of 
production for all quantities and types 
of plantation rubber” being about 10 
c/Ib. (5.9c on the pre-1933 gold basis). 
“Approximately 30% of the total had 
a CIF cost under 8.5c (5 cents gold 
basis), and slightly over 50% under 
10.2 (6 cents gold basis). This covers 
the production of the low cost pro- 
ducers. It is indicated that 90% of 
the total had a CIF cost under 13.6c 
(8 cents gold basis) and that at still 
higher costs only a small and rapidly- 
diminishing percentage of output was 
forthcoming. In general, estates would 


Holt, Everett G.. NATIONAL PETRO- 
LEUM NEWS 36, No. 38, 18 (1944), 
“Prewar Costs of Production for Plantation 
Rubber.” 
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fall in the range from 8.5c upwards, 
the natives in the range from 10.2c 
downwards.” 

The report contains a host of other 
figures, and Mr. Holt discusses the 
ability of natural rubber producers 
“to supply rubber to the U. S. for a 
temporary period at costs lower than 
those discussed above,” as evidenced 
in 1933. The influence of exchange 
rates is thoroughly described; here, 
for example, it is pointed out that the 
1932 record low of 3.5c (New York) 
“would mean nearly 6 c/Ib. in terms 
of present U. 8. currency.” 

It is of interest to compare Mr. 
Holt’s figures with a detailed esti- 
mate printed in recent hearings of the 
Senate Committee on Patents. 
Rubber for the period covered by 
this estimate (1934-1937) actually 
sold in New York for an average of 
15.4 c/lb. representing a profit of 
4.7 c/lb. (minus brokerage and trad- 
ing expenses). Plantations involved in 
the estimate were owned by U. S. 
Rubber, Goodyear, and _ Firestone, 
hence may be considered representa- 
tive (or better). The conclusion 
reached was that a New York sales 
price of 12 c/lb. was the “living price” 
for these plantations, with 10.7c the 
breaking point for profit. “Rubber 
permanently between 8 and 11 c/Ib., 
New York, should warrant shutting 
down the plantations if a satisfactory, 
abundant substitute becomes avail- 
able.” 

This last statement, written before 
the advent of the synthetic rubber pro- 
gram, may not be in the way of a 
prophecy, but the figures of Messrs. 
Gilliland, Lavender, and Holt seem to 
give excellent support to the conclu- 
sion drawn by Col. Dewey. Synthetic 
rubbers should have at least two more 
years to become firmly established be- 
fore they must compete with natural 
rubber, and if quality can be im- 
proved without materially affecting 
potential prices, it would appear that 
many of the prewar rubber plantations 
wil! never again prove economic to 
operate. 


The Isomate Process 


Considerable attention was attract- 
ed, late in 1941, to an announcement 
by the Standard Oil Co. (Indiana)(®) 
of a “naphtha isomerization process,” 
iermed the “Isomate” method, for the 
conversion of ordinary naphthas into 
an improved blending agent for the 
production of 100-octane aviation 
gasoline. Said to utilize a low tem- 
perature (around 300°F.), it was stated 
that this catalytic process could raise 
the octane rating of a straight-run 
naphtha from 65 to about 81, in 98% 
yields (2% isobutane being produced). 





Anon., NATIONAL PETROLEUM 
NEWS 33, No. 50, 18 (1941), ““New Proc- 
ess Will Boost Yield of 100-Octane Avia- 
tion Feed.” 





The addition of 3 cc. of tetraethyl lead 
to the 8l-octane “isomate” would raise 
its rating to 99-octane, it was said. 

Since this announcement, little ad- 
ditional data on the process have been 
released, save for a statement, early 
in 1943, to the effect that “a new and 
excellent” process for the manufacture 
of neohexane had been developed by 
Standard of Indiana as a result of 
further work on the isomate proc- 
ess.{7) It was said that the method 
could also be used for the production 
of isopentane. 


The necessity for wartime secrecy, 
of course, was the reason for the 
dearth of public information on these 
processes, which were made available 
to other petroleum companies (through 
PAW) as part of Indiana Standard’s 
contribution to the war effort, with 
The M. W. Kellogg Co. of New York 
announced as licensing agent (at least 
for the isomate process). It is there- 
fore of considerable interest to learn 
that many of the details of these 
processes have been described in a 
paper presented before the Division 
of Petroleum Chemistry at the Fall 
Meeting of the American Chemical 
Society.{*) It is stated that Indiana 
Standard and its subsidiaries are put- 
ting into operation five new commer- 
cial plants “in which normal butane, 
normal pentane, and normal and less 
highly branched hexanes are converted 
to iso-compounds for aviation gaso- 
line manufacture.” 

Liquid yields from these processes 
are quite high. The isomate process, 
for example, is shown to give a yield 
of debutanized isomate in excess of 
95% for once-through operation, the 
isomate having an A.S.T.M. clear oc- 
tane number of 80 (produced from a 
65-octane hexane feed), which may 
be increased to 100 by the addition 
of 4 cc. of tetraethyl lead. 


Indiana Standard uses the term 
“isomate” to refer to “the reactor 
effluent from naphtha isomerization,” 
hence the term may be applied also 
to the products from pentane isomer- 
ization. Nevertheless, the isomate 
process as described seems chiefly to 
deal with once through naphtha (pen- 
tanes and hexanes) isomerization. 


Many other technical and theoreti- 
cal considerations are dealt with in 
the paper. It is clear from the data 
presented that the isomate and related 
processes are of considerable interest 
as a means for the upgrading of light 
stocks of low-octane numbers for avia- 
tion gasoline use. 





MAnon., NATIONAL PETROLEUM 
NEWS 35, No. 4, 15 (1943), “Indiana 
Standard Develops New Neohexane Proc- 
ess. 

®Evering, B. L., Fragen, N., and Weems, 
G. §., Technical Section NATIONAL PE- 
TROLEUM NEWS 36, No. 44, (1944) 
“The Commercial Isomerization of Light 
Paraffins.” 
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Key Technologists in Oil's Wartime Program | 





Co-operative Research Program on Lubricants 


Carried on by Oil and Automotive Engineers 





C. G. A. Rosen 


UTOMOTIVE engineers for a num- 

ber of oil companies are active par- 
ticipants in the joint research program 
on automotive lubricants of all types 
which is now directed through the Co- 
ordinating Lubricants Research Com- 
mittee of the Coordinating Research 
Council. At the present time most of 
the test work is concerned with prob- 
lems arising from the operation under 
extreme conditions of planes and _ all 
types of automotive vehicles in military 
service, 

The research council was organized in 
1942 to coordinate and supervise re- 
search projects in which members and 
groups of both the automotive and petro- 
leum industries were participating. This 
group work which started in fuels in 
1921 has grown both in volume and im- 
portance to the two industries with each 
passing year. The American Petroleum 
Institute and the Society of Automotive 
Engineers govern the Coordinating Re- 
search Council. Co-operating in sup- 
plying funds or services are the Auto- 
mobile Manufacturers Assn., Aeronauti- 
cal Chamber of Commerce, National Bu- 
reau of Standards and other technical 
societies. Arrangements provide for 
bringing the problems of the armed ser- 
vices before the Council through a War 
Advisory Committee, except those in 
connection with aviation fuels which are 
handled through a special plan. 

There are two main committees of 
CRC, the Coordinating Fuel Research 
Committee and the Coordinating Lubri- 
cants Research Committee. Organiza- 
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T. C. Smith 


tion of the latter committee has been 
completed during the last few months, 
although joint research work on lubri- 
cants has been carried on under the 
CRC for some time. 

Chairman of the Coordinating Lubri- 
cants Research Committee is C. G. A. 
Rosen, research engineer for Caterpillar 
Tractor Co., Peoria, Ill. Serving di- 
rectly under the CLR are the Engine Oil 
and the General Divisions. Chairman 
of the Engine Oil division is R. J. S. 
Pigott, of Gulf Research and Develop- 
ment Co., Pittsburgh. Chairman of the 
General division is T. C. Smith, Amer- 
ican Telephone & Telegraph Co. 

The two main subdivisions of the CLR 
Engine Oil division are on Motor Proj- 
ects, of which H. C. Mougey, technical 





A. G. Cattaneo 


H. C. Mougey 


R. J. S. Pigott 


director, Research Laboratories Division 
of General Motors Corp., Detroit, is 
chairman, and on Aviation Projects, of 
which T. B. Rendel, Shell Oil Co., New 
York, is chairman. An Engine Survéy 
Advisory Group of authorities on all 
phases of lubrication research will ad- 
vise with General Chairman Pigott on 
overall problems. This group and a 
Program Panel for the Engine Oil di- 
vision are headed by Dr. A. G. Cattaneo, 
Motor Laboratory, Shell Development 
Co., Emeryville, Cal. 

Eight main groups, some with several 
specialized working panels, have been 
set up as the working force of the Motoi 
Projects subdivision. These are: 

Program and Analysis, Director Mou- 
gey, chairman. 


T. B. Rendel 
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Oxidation Tests, B. E. Sibley, Con- 


tinental Oil Co., Ponca City, Okla., 
chairman. 

Low Temperature Characteristics, Dr. 
]. C. Geniesse, The Atlantic Refining Co., 
Philadelphia, chairman. 

Full Scale Engine Tests of SAE 50 
Grade Oils, A. O. Willey, Lubri-Zol 
Corp., Cleveland, chairman. 

Rust Preventives, W. E. Kuhn, The 
Texas Co., New York, chairman. 

Additives, Max M. Roensch, Chrys- 
ler Corp., Detroit, chairman. 

A. Ambrose, Gulf Re- 
Pittsburgh, 


Foaming, H. 
search & Development Co., 
chairman. 

COS (Crankcase Oil Stability) Bench 
Test, C. W. Georgi, Quaker State Oil 
Refining Corp., Oil City, chairman. 

The Aviation Projects subdivision of 
the Engine Oil Division at present has 
two test groups. The Co-operative Oil 
Test is headed by Mr. Georgi. It has 
24 members and represents a cross sec- 
tion of the best lubricant research lab- 
oratories, technicians and other facil- 
ities of the country. It has three panels. 

The Army Air Forces, National Ad- 
visory Committee for Aeronautics and 
seven petroleum refineries have been 
shipped 20 COT engines and the Army, 
Navy and 12 oil companies will receive 
25 of the second production lot of these 
engines. Test work from these labora- 





A. O. Willey 


1944 


W. G. Ainsley 


M. M. Roensch 





tories will be correlated by Mr. Georgi’s 
group. 

The Co-operative Universal Engine 
Test Group, the second test group of the 
Aviation Projects subdivision, is headed 
by Walter G. Ainsley, Sinclair Refining 
Co., East Chicago, Ind. It has two 
panels. Test results on projects being 
carried out on 30 CU engines by 16 
government agencies and industry lab- 
oratories and 10 engines overseas are be- 
ing correlated by this group. 


General Division of CLR 


The General Division of the Coor- 
dinating Lubricants Research Committee 
has three man projects; Gear Oils, 
Greases and Hydraulic Fluids. 

The Gear Oil Project working group 
is headed by P. V. Keyser, Jr., Socony- 
Vacuum Oil Co., New York. Its three 
programs are Program and Analysis, Uni- 
versal Gear Lubricants and Low Tem- 
perature Properties. 

The project on Greases is headed by 
Mr. Ainsley. His three groups are Pro- 
gram and Analysis, Performance and 
Properties, the latter two groups headed 
by E. W. Adams, Standard Oil Co. (In- 
diana). 

Hydraulic Fluids, the third project of 
CLR’s General Division, is directed by 
E. R. Barnard, Standard Oil Co. (Indi- 
ana), Whiting, Ind. Its work includes a 
Performance Group, headed by F. L. 
Miller, Standard Oil Development Co., 


H. A. Ambrose 


C. W. Georgi 








B. E. Sibley 


and a Hydraulic Fluids Properties 
Group, chairman of which is O. L. Bran- 
des, Gulf Research & Development Co. 


The CLR Assignment Group, which 
distributes projects among the various 
working groups of the Coordinating 
Lubricants Research Committee, is com- 
posed of Executive Vice-Chairman Ains- 
ley; W. M. Holaday, Socony-Vacuum 
Oil Co., Inc., New York; A. G. Marshall, 
Shell Oil Co., and Mr. Sibley, the vice- 
chairman of the East, West and Central 
regions respectively, and Messrs. Bar- 
nard, Keyser, Mougey, Pigott, Rendel 
and Smith. 

Army and Navy representation is pro- 
vided on all the divisions, groups and 
panels of the Coordinating Lubricants 
Research Committee program. In gen- 
eral, long-range projects have been aban- 
doned in favor of ‘assignments in the 
interest of direct government service. 
Project officers are Lt.-Col. R. F. Jeffrey, 
Majors H. F. Kley and Norman W. 
Faust, Capt. W. B. Bassett, Office of the 
Chief of Ordnance, and Capt. J. H. Dea, 
Working Committee of the Army- Navy 
Aeronautical Board. 
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Too Early for National Rubber 
Policy, Tariff Board Advises 


ern. improvements in the manufacturing of 

synthetic rubber are given considerable weight by the U. S. 
Tariff Commission in its recent report on the postwar rubber 
situation the nation will face. The report advocates delay- 
ing the establishing of a far-reaching national policy with re- 
gard to rubber, since no serious problems of competition of 
imported natural rubber with synthetic rubber can occur for 
some time even after the re-conquest of the rubber plantations 
of the Far East. The study on rubber is one of a series 
the commission is making on the principal domestic indus- 
tries which have been affected by the war. 

It is emphasized that the synthetic rubber industry is un- 
dergoing rapid technical changes, the outcome of which can- 
not now be clearly foreseen, even for the next few years. If 
technological progress is rapid enough in the period before 
natural rubber again becomes available in anything like pre- 
war quantities, so that synthetic rubber can be produced at 
a cost low enough to enable it to compete with the natural 
product, there would be no issue of policy as to whether 
the domestic industry should receive government support of 
any kind, it is pointed out. 

There might be other problems in a rubber policy, the 
commission recognizes, such as in the method of disposal of 
government plants, or insuring imports in the interests of in- 
ternational trade. However, the report states: “It could hard- 
ly be expected that they (such problems) would be,permitted 
long to stand in the way of a full enjoyment by a people 
of this country of the fruits of technological advance in this 
field”. 

Improvements in the commercial manufacture of synthetic 
rubber are even now coming to light that seem to justify this 
conclusion of the Tariff Commission. In his final report on 
leaving office, Rubber Director Bradley Dewey called atten- 
tion to the fact that the rubber program is now committed 
to plants in the U. S. with a total capacity of only 836,000 
long tons a year, as compared with 1,106,000 tons capacity 
recommended in the Baruch report. Due to actual operating 
efficiencies of the plants over that at which they were orig- 
inally rated, the present plants, including also 37,000 tons 
in Canada, were estimated in the Dewey. report to have an 
ultimate annual capacity of 1,145,000 tons of rubber. 

A detailed tabulation in the Dewey report estimated for the 
three large butadiene-from-alcoho!] plants ultimate annual ca- 
pacity 80% greater than their rated capacity. Some of the 
butadiene-from-petroleum plants, which have been running 
for shorter periods than the alcohol plants, are now producing 
at 85% above rated capacity. As the program was built it 
became obvious that a number of the plants would be able to 
operate at over-capacity, stated the Dewey report. 

Two important process improvements also have been an- 
nounced by rubber companies which lend weight to the rec- 
ommendation in the Tariff Commission’s report that a national 
rubber policy be delayed to some extent, at least, until the 
extent of technological progress in the present period can be 
determined. 

The Goodyear Tire & Rubber Co. has announced a meth- 


od for continuous operation of the polymerization process by 
which butadiene and styrene are combined into GR-S rub- 
ber, to replace the batch method used so far in commercial 
operations. The new development, it is announced by Dr. R. 
P. Dinsmore, vice president in charge of research and de- 
velopment, not only increases the potential capacity of the 
nation’s rubber plants but also results in a more uniform 
synthetic rubber with better working qualities. The new 
process, if fully utilized, it is stated, would increase plant 
capacity by about 40%. 


Details of this new method have not been made public, 
but it is stated that a series hookup results in breaking up 
the reaction into steps and makes it relatively simple to con- 
trol each step as to temperature and the degree of conver- 
sion taking place. Thus it is possible to exercise a much 
finer degree of control and there is greater opportunity for 
step-wise variation than exists in the single batch method, 
where any response to change of conditions must, necessarily, 
be sluggish. 


Another development, announced. by the General Tire & 
Rubber Co., is said to provide a means for adding carbon 
black to the GR-S in latex form on a production scale. If 
applied commercially this would replace the present method 
of mixing the carbon black with the rubber by milling. The 
milling operation for the synthetic rubber requires both higher 
temperatures and longer milling-time than for natural rub- 
ber. It was estimated early in the rubber program that 10% 
more milling capacity would be required in the synthetic 
rubber plants than for natural rubber. 


This rubber company has announced that it has converted 
to commercial practice one-fourth of the 30,000-ton govern- 
ment plant it operates at Baytown, Texas, to add carbon black 
in slurry form to synthetic rubber latex. The _ black-latex 
mixture, it is said, can be handled in essentially the same 
manner as normal GR-S throughout the various steps of co- 
agulation, washing, drying, and baling. By incorporating the 
carbon black into the latex, an increase in milling capacity 
of about 35% is possible, with less power required than 
for tread stock mixed in the conventional manner. Carbon- 
black, incorporated with the latex is said to produce rubber 
stock equivalent in physical properties to stocks prepared by 
mixing carbon-black into dry rubber in the conventional man- 
ner. 

The above developments are only forerunners of others 
which undoubtedly will come to light in the next year or so, 
affecting both the cost at which synthetic rubber can be pro- 
duced and the quality of tires aud other finished rubber goods 
made from it. Perhaps, in the meantime, other uses will be 
found for butadiene as a raw material in chemical manu- 
facturing, as is the case with styrene. This would provide 
another sound reason for keeping the nation’s butadiene plants 

Both present developments and future possibilities indicat 
the soundness of the approach to a national rubber policy 
recommended by the tariff commission. Since for some tim« 
even after the Far Eastern rubber areas are recovered, th: 
backlog of deferred civilian demand is likely to call for al! 
of the synthetic rubber that can be supplied, the further prog 
ress of technical developments in the industry should b« 
observed before ultimate policy decisions are undertaken. 
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